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PREFACE. 


Ix  preparing  a  tifth  edition,  the  Author  has  endeavoured  to 
increase  the  usefulness  of  the  work  by  amplifying  those 
subjects  that  seemed  to  require  it,  and  by  describing  many 
conditions  and  operations  not  mentioned  in  former  editions. 
This  has  been  done  without  materially  enlarging  the  book  by 
leaving  out  such  matter  as,  with  the  advance  of  surgical 
science  and  practice,  has  now  ceased  to  be  of  value. 

The  rapid  sale  (:iO,000  copies  having  been  printed  in  less 
than  eight  years)  has  encouraged  the  Publishers  to  issue  the 
present  edition  in  a  more  convenient  shape  and  size ;  to 
improve  the  character  and  distinctness  of  the  type ;  and  to 
liberally  add  to  the  already  numerous  illustrations. 

In  the  work  of  revision  the  Author  has  received  valuable 
help  in  the  pathological  and  bacteriological  sections  from  Dr, 
Kanthack,  Lecturer  on  Pathology,  and  Dr.  Drysdale,  Casualty 
Physician,  St.  Bartholomew's  Hospital  ;  and  throughout  the 
rest  of  the  book  from  Mr.  W.  U.  Spenoer,  Asaistant-Soigeon 
U)  the  Westminster  Hospital, 
many  hints  and  suggestious  tr 
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SECTION  I, 

General  Pathology  of  Surgical  Diseases. 

inflammation. 

Inflammation  is  defined  by  Dr.  Burdon  Sanderson  as  **  the 
succession  of  changes  which  oceurs  in  a  living  tissue  when  it  is 
injured,  provided  that  the  injury  is  not  of  such  a  degree  as  at  once 
to  destroy  it«  stioK^turo  and  vitality."  Inflammation  as  thus  defined 
may  occur  in  any  tissue  of  the  body,  and  in  whatever  tissue  ot 
organ  it  occurs,  whether  sui)erficial  or  deep,  transjmrent  or  opaque, 
Viuscidar  or  non-vascular,  soft  or  hard,  the  pathological  process  is 
essentially  the  same. 

General  Outline  of  the  Process.— -Let  us  fii-st  study  the 
process  as  it  may  be  observed  by  the  naked  eye,  say,  in  a  portion  of 
inflamed  skin.  The  part  is  uniformly  red,  hotter  than  the  sur- 
rounding  skin,  swollen  and  painful.  The  redness  momentaiily 
disappeai-s  on  pressiu^e,  and  gradually  fadei?  away  into  the  natural 
colour  of  the  part  around,  but  later  it  becomes  mottled,  and  in 
places  of  a  deeper  hue.  There  is  usually  some  oedema  a])out  the 
inflamed  si)ot,  and  the  neighbouring  lymphatic  glands  may  be 
slightly  tender  and  enlarge<l.  If  an  incision  were  now  made  into 
the  inflamed  tissues,  they  would  be  found  fuller  of  blood  than 
natural,  of  a  bright  red  colour,  and  infiltrated  with  serum ;  wliilst 
if  the  Ijnnphatics  leading  from  the  part  were  opened,  as  has  been 
done  in  animals,  they  would  be  seen  to  be  transmitting  more  lymph 
than  under  normal  conditions.  The  inflammation  may  now 
minate,  leaving  the  tissues  apparently  normal  (resolution) 
may  lead  to  certain  changes  producing  irreparable  damage 
total  destruction  of  the  part.    Thus,^  the  process  may  become 
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2  GENERAL  PATHOLOGY  OF  SURGICAL  DISEASES. 

and  tho  tissuos  thickened  and  indurated  {fibroid  thickenimj) ;  or  the 
tiH3iu»8  in  tho  oontro  of  tho  inflamed  8iK)t  may  soften  and  break 
down,  fonning  a  creamy  fluid  called  pus  {suppuration  and  ahscMs); 
or  tho  more  8Ui>erficial  tissues  may  imdorj^  molecular  doatniction, 
leaving  a  raw  surface  {ulceration) ;  whilst  again  the  whole  of  the 
tissues  in  the  inflamed  area  may  lose  their  vitality  and  die  **en 
masse"  {(janfjreue),  Wheii  the  inflammatory  process  is  at  all  severe, 
constituticmal  spnj)t(^m8  will  also  be  present.  Thus,  the  tempera- 
ture* will  l>e  moi-e  or  less  raised,  the  skin  dry,  the  pulse  increased  in 
rai)idity,  the  tongue  furred,  the  appetite  lost,  the  bowels  confined, 
and  the  urine  scanty  and  high-coloured — a  condition  known  as 
inflammatory  fever,  and  due  in  almost  every  case  to  the  absori)tion 
of  scmio  jwiscm  {intoxication).  Under  some  circumstances  the  con- 
stitutional s^miptoms  may  be  of  a  more  serious  character,  and 
secondary  iTiflammations  may  be  set  up  in  internal  organs  or  in 
other  jmrts  of  the  iKxiy:  the  patient  is  then  said  to  bo  suffering 
from  septic  or  fi'om  infective  jtoisoning,  conditions  which,  as  will  bo 
pointed  out  hereafter,  ai*o  due  to  poisonous  products  entering  the 
general  blood-stream  or  the  lymph-chaimels  at  the  primaiy  seat  of 
inflanunation. 

Tim  minute  rhanffes  which  occur  in  the  above-described  pheno- 
mena have  of  late  yiyii-s  b(»en  very  accurately  studieti  in  the  tiims- 
parent  i>arts  of  the  m(»scnt4iry  of  the  frog,  rabbit,  and  dog ;  and  in 
SfH'tions  of  the  cornea  and  tongue  of  tho  frog.  They  ai-o  divisible 
into  (1)  the  changi?s  occurring  in  the  blood-vessels  and  their  con- 
tents, and  (2)  th«^  chang.»s  in  the  flxtMl  tissue-elements.  The 
following  is  a  brief  summarj'  of  what  is  observcnl. 

1.   Chamjes  in  the  hloofl-ressels  and  their  contents, — After,  in  some 

instancos,  a  momentary  contmction,  the  vessels  l)ec(>me  dilattxl,  tho 

orteiies  first  and  then  tho  capillaries  and  veins,  and  the  blood  in 

them  flows  with  greater  mpidity  {determination  of  blood  or  actire 

hypero'mia),  whilst  smaller  vessels  which  were  previously  invisible 

arc  now  seen  transmitting  blood.     Hence  the  redness  of  the  pai-t. 

Now,  after  a  longer  or  shorter  period,  according  to  the  kind  of 

irritant  used  t^)  set  uj)  the  inflammation,  the  blood-current  slackens 

ftt  first  in  the  veins  and  then  in  the  capillaries  and  arteries,  and 

leueocyt4.»8  are  R<H»n  to  droj)  out  h(*n>  and  there  from  the  central 

«troam  or  axial  cun-ent,  which  ai)iK»ai'rt  yellowish  in  colour  from  the 

ri'fl  coi'])uscl('s  bt?ing  contaiiKnl  in  it.     Tln»se  truant  lcuc<X'>ix*s  fii*st 

^>]l   lazily  along  in  th<»  pale  or  circumferential  cuiTent,  and  are 

iiucMl  by  more  and  mort»  as  the  bbjod-stream  furiher  slackens  in 

^bd.     Xow  thi'y  adhere  to  the  walls  of  the  veins,  and  to  a  less 

^t  to  tin*  walls  of  the  ca])illaries  and  art^'rics.  so  that  the  vessels 

pr  us  if  liniHl  with  them.     Soon  they  lM»gin  tt)  pass  through  tln» 

-walls  into  the  tissues  around  {diapetiesis),  attract^ni  acconling 

me  writer<^  to  the  seat  of  inflammation  by  the  poison  or 
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chemical  irritant  which  has  excited  it  (poiitive  chemiotaxit).  By 
and  hy,  if  the  inflammation  ie  very  acute,  the  coloured  oorpuecles, 
in  groups  of  two  to  a  dozen,  also  leave  the  central  stream  and  pans 
throuffh  the  walls  of  the  vessels  into  the  tisauos,  producing  thoao 
p.itches  of  darkor  rodnesa  and  the  mottling  of  Vho  surface  alluded 
to  above.  Tho  central  etream  next  bogina  to  oscillate,  flowing 
onwards  during  the  systole,  and  slightly  receding  during  tlie 
diastole  of  the  heart ;  whilst  the  coloured  corpuscles  show  a  ten- 
dency to  adhere  to  one  another.  Finally  the  stream  stops,  and 
tlatit  is  said  to  have  occurred  (Fig.  1). 

In  tho  meantime  tho  liquid  contonte  of  the  vessels  have  also  been 
passing  through  the  veesel-woUa  into  the  tissues,  and  together  with 
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the  escaped  leucocytes,  account  for  the  swelling  and  for  the  aeroiu 
ezinlalioa  which  can  be  squeezed  out  when  the  parta  are  cut  into. 
The  scrum,  further,  soaks  into  the  neighbouring  healthy  tissues, 
thus  explaining  the  surrounding  oodenia,  and  ie  thence,  along  with 
some  of  the  leucocytes,  token  up  by  the  lymphatics,  and  so  passes 
bock  into  tho  circulation,  and  as  wo  shall  presently  see,  may  [lartly 
account  for  the  attendant  inflammatery  fever.  If  now  tho  cause  of 
tho  inflammation  ceases  to  act,  and  tho  vitality  of  the  tixNucs  has 
not  been  too  much  lowered  to  permit  of  their  roco' 
puscles  in  the  middle  of  tho  stream  in  those  vcsscln  where  a' 
has  occurred  again  begin  to  oscillate  and  then  to 
leucocytes  no  longer  drop  out  of  tho  axial  current,  and  thoM  I 
have  already  escaped  into  the  tissues  either  break  down  (~ 
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along  with  the  escaped  fltiid>«  into  the  hnnphatics,  leaving  the  part 
apparently  uninjured  {resolution). 

If  the  ab<)V(»  favoiuuble  tt^miination  does  not  take  place  and 
stasis  iw  not  s(K>n  relieved,  coagulation  of  the  serum  rapidly  ensues, 
and  the  vessels  bi^conie  throinl)osed.  At  the  same  time,  moreover, 
coagulation  of  the  lir^uid  exudation  in  the  tissues  also  occurs.  The 
clot  thus  fonned  conti'acts,  squeezing  out  the  serum,  which  is  then 
drained  away  by  the  lymphatics,  so  that  if  the  parts  at  this  stage 
l>e  cut  into,  a  serous  exudation  will  no  longer  escai)e.  The  original 
tissut^,  jmi-tly  in  conseciuence  of  the  plugging  of  the  vessels,  and 
.paitly  in  conse<|uence  of  th(>  digestive  action  of  the  leucoc^-tes  and 
soddening  effect  of  the  fluid  exudation,  become  swollen  and  softened, 
and  finally  lose  their  vitality  and  disa])i)ear,  theii*  place  l)eing  taken 
by  a  mass  of  closely-packed  small  cells  emb(Mlde<l  in  a  ver^'  slight 
aTuount  of  intercelhilar  substance.  This  fjmall-cell-infiltratioif 
was  formerly  thought  to  Iw  derived  entin^ly  from  the  multiplication 
of  the  original  tissue  elements.  More  re(»ently  it  has  In^en  attri- 
buted to  th(^  aggregation  of  the  es<'ai)ed  leucocN'tes,  the  tissue 
elements  boitig  iM'lieved  to  remain  passive  or  to  undergo  degenem- 
tion ;  whilst  more  recently  still  it  has  been  ascrilwxl  in  j)art  to  the 
proliferation  f>f  the  conn(»ctive-tissue  and  other  cells  in  the  inflamed 
area,  the  leucocytes,  though  being  thought  to  jilay  only  a  sulx)r- 
dinate  part  and  sooner  or  later  to  imdergo  disintegiiition  or  absorp- 
tion, fonning,  nevertheless,  its  chief  constituent.  From  whatever 
source  thoso  small  round  cells  are  denve<l,  among  them,  especially 
during  the  stag(»  of  reparation,  may  wxm  1m'  w»en  numenms 
delicate  cairlllary  hK)i>s,  which  have  been  fonned  from  the  cJd 
ca])illan<»s  in  and  around  the  inflamed  area,  or  from  the  yoiuig 
endothelial  or  connective- tissue  cells.  To  this  vasculaiized  tissue 
th<»  name  of  inflammatory  new  formation  or  granulation  tissuo 
is  given.  Wh(»n  the  colls  and  liquid  escape  on  a  free  surface, 
the  fibi-in  with  the  entangled  cells  fonns  a  so-called  false  mem- 
bnmc. 

2.  f^haitffts  in  the  fijrrtf  fhintnts  of  thv  tismies.- — "NMien  the  mesen- 
tiTV  is  oxamiiuMl  after  inflammation  has  existe<l  a  short  time,  the 
<'f'lls  of  tlie  original  tissui*  are  found  to  1k»  i^-olifei-ating.  Tlii» 
nuclei  of  tin*  endothelial  eells  divide,  and  the  daughter  cells  thus 
]ir(Mlue{'d  lose  their  endothelial  ehanictv'i's  and' beconie  jK^ar-sluqxMl 
ainl  larg.'i*  than  the  {*sca]>ed  leii<MK'vti»s  suiToundiiig  them.  Th^ 
(•onn.«etiv.'-tis«<n;'  rells  ar.*  believ.'d  to  divide  and  proliferatt'  in  liki* 
iuanii:*r.  Thus,  in  tlie  ,«arlier  stages  of  inflammaticm,  two  kinds  of 
(•'lis  iiiav  1k>  found  a  iniinlK»r  of  small  round  cells,  h'ucocvfes; 
wliieli  ]iav(»  esrajjed  from  the  vessels,  and  amongst  them  hn'ger 
cells,  which  exhibit  amn'])oi<l  movements  on  a  wann  stiigcN  and  are 
now  look.'d  u]>on  as  being  derived  in  the  way  alK)ve  mentioned  fi-om 
the  original  tissue  cells.     These  lai-gt'  cells  are  believed  by  many 
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recent  path()lo«^sts  to  continue  to  divide  and  multiply,  and  to  fonn 
in  chief  parts  the  cells  of  the  inflaniinatory  new  fonnation  or 
gitinulation  tissue.  They  are  called  fibro-blasts.  The  escnped 
leucocytes  aro  supposed,  by  the  supporters  of  this  view  of  the 
formation  of  granulation  tissue,  to  act  the  ])art  of  scav angel's,  to 
eat  up  and  nnnove  effete  and  dead  tissues,  and  destroy  in  thi,s  way 
any  micro-organisms  that  maybe  present  {phmjoajtosia)  and  then 
in  their  tuni  to  undergo  degeneration  and  absorption.  By  some 
pathologists  the  large  ama'boid  cells  formed  from  the  connc?ctiv(*- 
tissue  cells  art.<  believed  to  absorb  the  leucoc^ytes  whii-h  have  ah\.'adv 
done  their  j)ai-t  in  eating  up  the  devitalized  tissues  and  micro- 
organisms, and  in  addition  to  aid  in  the  destruction  of  micro- 
organisms. The  Lirge  cells  are  thiLs  called  niacrophagrs,  thu  small 
celLs  or  leucocytes  viicrophugva, 

Tekmin'atioxs  of  iXFLAMMATiox. — We  havc  alreiidy  seen  that 
before  coagulation  luis  taken  place  and  th(j  tissues  have  become 
irreparably  damagefl,  if  the  cause  of  the  inflammation  ceases  to  act, 
th  •  process  may  tenninate  and  the  j)art  resume  its  normal  con- 
dition, when  resolution  is  said  to  occur.  Failing  this,  howi;ver, 
thr^  following  terminations  may  (»nsue.  Thus,  luider  favourable 
circumstances,  the  cells  constituting  the  inflammatory  new  fonna- 
tion may  graduidly  become  converted  into  fibrous  tissue,  producing 
the  condition  alreadj' referred  to  o^  fibroid  thicken !ii(i  or  scarriny. 
Under  less  favourable  circumstances  the  inttTcellular  substance  in 
the  centre  of  the  mass  of  closely-packeti  cells  liquefies ;  and  the 
cells  are  then  known  as  pus  cells,  whilst  the  liquefii.^d  tissues  and 
exuded  serum  form  a  fluid  {liquor  i^uris)  in  which  they  ai'e  con- 
tained. Thus  })us  is  formed,  and  suppuration  is  said  to  be  estab- 
lishes!. ^^^len  these  changes  occui*  on  the  sui-face  of  the  skin  or 
mucous  membrane,  so  that  the  pixxlucts  escai)e  externally,  the 
process,  though  essentially  similar  to  that  of  suppui-ation,  is  spoken 
of  as  ulceration.  And  lastly,  the  infiltrated  tissues  in  the  centre  of 
the  inflamed  area  may  lose  their  vitality  and  die  en  manse.  hAovQ 
infiltration  with  leucocytes  and  serum  has  gone  on  sufficiently  long 
to  produce  their  softening ;  mortification  or  gangrene  is  then  said  to 
result. 

Causes  of  ixflammatiox.— The  direcrt  cause  of  the  inflam- 
matory phenomena  is  undetennined,  but  is  commonly  supposed  to 
be  due  to  some  change  in  the  vessel-walls  whiavby  they  are 
rendertnl  cajtable  of  behaving  towanls  the  blood  more  or  less  like 
dead  matter,  thus  promoting  a  tendency  to  stasis  and  coagulation 
and  the  escape  of  leucocytes  and  serum  in  abnonnal  quantities. 
This  moleciilar  change  in  the  vessel-walls  may  1k^  brought  about 
by  some  influence  acting  upon  them,  I,  fi-om  within,  through  the 
blood;  and  2,  from  without,  either  directly  upon  the  vessel-walls 
themselyeti,  or  indirectly  through  *^  of  tlvvi  v:o\\- 
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tiguous  tissues.  Initants  acting  in  either  of  those  ways  may  be 
looked  upon  as  exciting  causes,  and  would  appear  in  some  instances 
to  be  alone  tjuiiicient  to  set  up  the  process.  In  other  cases,  how- 
ever, certain  prior  conditions  such  as  may  be  considered  to  lower 
the  \'italit)''  of  the  tissues,  and  to  render  them  less  able  to  resist 
deleterious  influences,  appear  necessary  to  render  such  irritants 
operative.  Among  such  predisposing  causes  may  be  mentioned : — 
1.  A  deficient  supply  of  healthy  blood  caused  by  insufficient  or 
improper  food  and  air,  a  feeble  action  of  the  heart,  haemorrhage, 
anaemia,  and  the  like.  2.  The  presence  of  impurities  or  of  certain 
])oisons  in  the  blood,  such  as  exist  in  chronic  alcoholism,  Bright*s 
disease,  diabetes,  gout,  syphilis,  and  in  lead,  mercury  and  phos- 
phorus poisoning.  3.  Deprivation  of  healthy  nerve  influence,  as 
from  disease  or  injury  of  a  nerve-centre,  or  nerve- trunk.  4.  Old 
age.     5.  The  so-cadlod  strumous  diathesis. 

The  exiting  causes^  which  are  usually  spoken  of  as  irritants,  may 
be  considered  imder  the  following  heads: — 1.  Direct  violence  and 
physical  irritation.  2.  Chemical  irritants.  3.  Micro-organisms — 
saprophytic  and  i)arasitic.  Micro-organisms,  however,  most  likely 
also  act  by  their  chemical  products. 

1.  Direct  violence  and  physical  irritution, — Under  this  head  are 
included  all  foiins  of  mechanical  injury;  excessive  heat  or  cold; 
electrical  stimulation ;  the  a]>plication  of  strong  acids  or  alkalies,  or 
of  irritating  products,  as  croton-oil  or  mustard;  friction,  and 
tension.     All  of  these  are  now  admitted  to  be  exciting  causes. 

2.  Chemiail  irritants, — The  chemical  products  of  putrefaction 
would  ajipoar  to  play  an  imiH)rtant  part  in  the  causation  of  inflamma- 
tion. For  fermentation  or  putrefaction  to  occur,  there  must  be  dead 
animal  matter,  a  sufficiency  of  water  and  oxygon,  the  maintenance 
of  a  ceilain  teniporaturo,  and  the  presence  of  a  ferment.  This 
fonuent  consists  of  living  microscopic  organisms,  species  of  bacteria 
known  as  sapnjjihytos,  which  exist  in  large  numbers  in  the  air, 
water,  &c.,  in  short  everj'where,  except  perhaps  in  mid-ocean  and 
abi)ve  the  snow  line,  and  ai-e  especially  numerous  in  large  cities, 
hos})itiilrt,  &c.  It  is  not  thought,  however,  that  the  inflammation 
is  lighteil  ui>  by  the  bacteria  themselves,  but  by  the  chemical  pro- 
ducts which  are  fonued  in  the  process  of  fermentation  or  putrefac- 
tion, and  which  s(jak  into  the  suiTounding  tissues,  acting  like  any 
initant  fluid  or  tlie  ixusonous  alkaloids.  For  it  has  been  found 
that  wli(?n  a  fluid  swanuing  with  these  bacteria  {saprophytes)  is 
injj'cted  into  the  l)loo(l  or  connective  tissue  of  a  living  animal,  the 
bacteria  rai)i(lly  (lisai»i)car  without  causing  inflammation  or  other 
ill-effect.  Again,  if  a  similar  fluid  is  injected  into  the  peritoneal 
cavity  in  such  quantities  only  as  to  allow  of  its  rapid  absorption, 
no  inflammation  ensues.  On  the  other  hand,  if  such  a  fluid,  or 
even  water  is  injected  in  quantities  more  than  can  be  rapidly 
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absorbed,  serum  from  the  blood  is  effused  into  it ;  and  as  all  the 
essentials  for  putrefaction  are  now  present,  viz.,  diluted  serum 
which  constitutes  the  dead  animal  matter,  heat,  moisture,  oxygon, 
and  saprophytic  bacteria  to  act  as  a  ferment,  putrefaction  ensues. 
Thus,  to  sum  up,  it  is  inferred  from  these  and  similar  exjKjriments 
that  the  saprophytic  bacteria  themselves  are  incapable  of  setting  up 
inflammation;  that  they  are  only  able  to  thrive  in  dead  animal 
matter,  and  not  in  living  tissues;  and  that  it  is  the  products  of 
l)utref action,  of  which  they  are  believed  to  be  the  cause,  that  set  up 
the  inflammatory  process. 

3.  Micro-organisms, — These,  which  include  the  various  species  of 
micro-organisms,  known  as  pathogenic  or  parasitic  bacteria,  play 
an  important  rdle  in  the  causation  of  most  inflammations.     But 
whilst  it  cannot  be  admitted  that  they  are  the  exciting  cause  of  all 
inflammations,  the  belief   is  almost  universal  that  they  are  im*' 
portant,   if    not  the  chief    agents  in    many  inflammations,   and 
especially  in  those  inflammations  which,  because  they  occur  without 
any  apparent  cause,  were  formerly  spoken  of  as  idiopathic.    Thus 
erj'sipelas  and  some  forms  of  osteomyelitis  and  periostitis  api)ear  to 
depend  upon  them,  whilst  malignant  pustule  has  been  proved  to  do 
so.     They  are  always  found  in  acute  suppurative  inflammation. 
Unlike  the  saprophytes,  the  bacteria  which  ai-e  found  in  all  decom- 
posing fluids,  and  which  as  we  have  seen  are  unable  to  exLst  in  the 
living  tissues,  the  parasitic  bacteria  are  not  only  capable  of  living 
in  such  tissues,  but  thrive  and  multiply  in  them,  and  whilst  doing 
so  give  rise  to  certain  irritating  chemical  products  which  set  up 
inflammation.     Hence  their  name,  infective,  punisitic  or  pathogenic 
bacteria.    They  not  only  multiply  and  spread  in  the  surrounding 
tissues,  setting  up  inflammation  in  their  ooui'se,  but  also  in  some 
instances  enter  the  system  by  the  blood  or  by  the  lympli-vessels, 
where  still  multiplying,  they  poison  the  body  generally,  and  in 
conswjuence  of  their  becoming  lodged  in  the  capillaries  of  various 
tissues  or  organs  of   the  body  where  they  fui-ther  multii)ly  and 
thrive,  set  up  there  a  like  inflammation.    The  way  in  which  they 
enter  the  body  is  either  by  a  wound  direct,  or  else  by  the  alimentary 
or  respiratory  mucous  tract.     Where  they  enter  by  a  wound,  it 
appears  that  decomposition  of  the  discharge  favoui-a  their  ontranco 
(as  in  erysipelas  occurring  in  a  septic  wound),  though  sucli  is  not 
essential.     They  or  their  spores  ai*e  sui)posed  to  exist  in  the  air, 
water,  &c.,  but  in  less  quantities  than  the  saprophytic  bacteria,  and 
only  occasionally,  as,  for  instance,  when  a  can»3  of  si>c'(itic  inflam- 
mation to  which  they  give  rise  is  pi-esent  in  the  ward,  etc. 

Many  micro-organisms,  as  already  mentionwl,  r(H|uire  oxygon  of 
the  air  for  their  development,  and  are  then  called  aerobic;  wliilst 
others  only  thrive  when  protected  from  access  of  oxygen  and  are 
known  as  anaerobic. 
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A«  the  vai*iou«  speidoB  of  bacteiia  will  havy  to  be  fi-e^iuently 
mentionod,  they  may  be  here  briefly  described.  The  hacUtria  belong 
to  the  group  of  protophytes,  the  simpleHt  of  vegetable  organisms. 
They  are  divided  into  1,  micrococci  or  8i)herical  bacteria;  2,  bacilli 
6r  rod-shajied  bacteria ;  and  3,  spirilla  or  spiral  bacteria.  3/irro- 
6(Kci  are  roimd  or  oval  bodies  ;  they  occur  singly  or  in  pairs.  When 
ill  piiirs  they  are  called  diplococci,  an  example  of  which  we  find  in  the 
gonococcus.  Sometimes  they  form  chains,  and  are  then  termed  strep- 
tococci, e.g, ,  streptococcus  pyogenes ;  or  they  may  occur  in  grape-like 
colonies  {zoogla^  masses)^  and  ai"e  then  sjK)ken  of  as  stiiphylococci, 
the  best  known  being  tie  stajAylococcus  pyogenes  aiu-eiis.  They 
inultii)ly  by  fission  or  division.  Bacilli  are  rod-shaped  microbes; 
some  of  them  multiply  by  spores  as  well  as  by  fission.  Hence  a 
ba<*illus  may  at  one  jieriod  of  its  development  be  rod-shaped, 
'tFhilst  at  another  it  may  be  round  like  a  micrococcus.  The  8i)ores 
which  are  develoi)ed  in  the  interior  of  the  bacillus  are  liberated  by 
its  destruction  and  then,  if  the  (conditions  are  favoumble,  germinate 
and  assume  the  shajK?  of  the  fidly  develoj>ed  organism.  Hie  ajwres 
have  a  greater  resistance  to  external  influences,  heat  and  chemicals^ 
than  the  bacillus  from  which  they  aie  fonned.  The  spirilla  are  of 
ho  surgical  interest,  and  will  not  be  further  mentioned.  Both 
bacilli  and  micrococci  may  be  dividtnl  into  (a)  saprophytic,  and 
(b)  parasitic  bacteria. 

(a)  The  stiictly  saprophytic  bacteria  only  live  on  dead  organic 
material  or  in  solutions  of  the  same,  and  are  incapable  of  thriving 
in  the  living  tissues.  Some  species  by  means  of  the  activity  of  their 
protojilasm  not  only  obtain  food  from  the  dead  organic  material  and 
inultii)ly,  but  cause  changes  in  the  fluid  in  contact  with  their 
surface  known  as  femientation.  To  this  is  due  the  decomi)osition 
of  seriun  or  of  jnis  retjiine<l  in  a  woimd,  the  convemon  of  milk- 
sugar  into  lactic  acid  in  the  soiu'ing  of  milk  in  the  stomach,  and  the 
resoluti(»n  of  ui*ea  into  carlx>nateof  ammonium  and  conse<iuent  i)ro- 
duction  of  auimoniacal  urine  in  the  bladder.  Tliese  micixi-orgiuiisms 
by  tlu'ir  gi'owth  and  metabolism  elaborate  substances  either  within 
thi*ni.Ht.*lvt?s  [intracellular  poisons)  or  in  the  medium  in  which  they 
an*  gi'owing,  and  these  substances  act  as  initiints  to  the  living 
tissiu's,  setting  up  inHammation,  or,  if  absorlKKl,  give  rise  to 
synii)t4)ins  somewhat  similar  to  those  jncKluced  by  tlio  jwisonous 
alkaloids. 

The  short  nnl-like  Ixxly  always  )>resent  in  myriads  in  a  (bx)]) 
of  (1. 'composing  fluid  was  formerly  known  as  bacterium  teimo, 
or  the  b{ict(»rium  of  ]>utref action.  More  recently  it  has  been 
shewn  tliat  not  one  but  many  si).'cies  of  mi<To-organisms  were 
coni'ounded  under  the  t<^nn.  Most  of  these  organisms  have 
iH'cn  l)ut  imi)ei'fectly  investigattni  and  are  (^nsc*(|uently  still, 
innianie<l. 
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Other  bacteiia,  instead  of  sottiug  up  fermentation,  jtt'oduce  pig- 
ment, an  for  example,  the  bacillus  of  blue  or  green  pus. 

(b)  The  jmrasi'tic  bacteria  reside  in  living  organic  material 
and  derive  their  food  from  the  fluids  of  the  circailation  or  from  the 
protoplasm  of  the  living  cell.  Some  of  these  are  oidy  capable 
of  thi-iving  in  living  tissues  [obligatory  parasites) ;  othere,  though 
occasionally  found  in  living  tissues,  ai-e  as  a  rule  found  in 
dead  organic  material  [facultative  parasiteji).  Parasitic  bacteria 
may  be  divided  from  a  pathological  i)oint  of  view  into  the 
non-pathogenic,  which  exist  in  the  body  without  doing  any 
harm,-  and  the  pathogenic,  which  iiroduce  disease  either  by  their 
(lirect  influence  or  by  their  chemical  action.  Pathogenic  bacteria 
include:  1,  those  which  are  capable  of  attacking  a  healthy  though 
siisceptibhi  organism,  as  the  anthiux  bacillus ;  and  2,  those  which 
develoj)  when  the  life  energy'  of  the  cells  of  the  organism  is  de- 
pressed, or  when  the  tiasues  in  which  they  live  are  altered,  as  the . 
tubercle  bacillus.  In  the  fonner  the  s])ecial  properties  of  the 
bacteria,  and  in  the  latter  the  i)redisposition  of  the  organism  to 
littack,  are  the  determining  lactoi*s.  The  methods  by  which  biicteiia 
Uiay  gain  acbuission  to  the  body  and  set  up  inflammation  have 
already  been  refi^nvd  to  (]).  7).  Having  gained  admission,  they, 
may  merely  affect  the  tissues  at  the  place  of  entrj',  setting  up  a 
local  inflammation ;  or  they  may  extend  by  the  lymi)hatic8  to  the 
nearest  lymjdiatic  gland,  where  they  may  be  airested  or  pass 
through  it^and  thus  enter  the  circulation ;  or  they  may  make  their 
way  into  tlie  small  veins,  and  so  gain  the  circulation  at  once,  and 
become  lodged,  accoi^ding  to  the  natiu-e  of  the  biicteria,  in  the 
capillaries  of  various  tissues  and  organs.  Bacteria  growing  in  con- 
nection with  a  mucous  membrane  may  extend  along  the  surface  as 
in  dii)htheria ;  or  may  be  carried  from  one  i)oint  to  another,  as,  in 
phthisis,  fi'om  the  lungs  to  the  larynx  or  intestine.  Diseased  tissues 
protluced  by  one  kind  of  bacteria  may  be  secondaiily  infected  by 
another  kind ;  .thus  the  lung  affected  by  croujwus  pneiunonia  may 
iijometimes  be  secondarily  infected  by  tubercle  bacilli,  and  the. 
tuberculous  tissue  by  the  micrococcus  of  suppuration.  The  tissues 
may  be  protected  against  the  development  of  micix)-organisms  by 
the  normal  resistance  of  the  body  to  the  ])rocess  of  disease  [natural 
immunity).  Of  acquired  immunity  there  have  been  seveml  ex- 
jdanations  offered.  Thus  it  is  bt^lieved  that  immunity  may  be 
brought  about  («)  by  the  exhaustion  of  the  soil,  i.e.,  the  octjun-ence 
of  a  disf^se  once  is  thought  to  protect  against  a  second  attack 
tlirough  the  first  disease  having  exliaustod  the  sui)i)ly  of  the 
ipaterial  which  is  necessar\'  for  the  development  of  tlie  micro- 
organism of  that  particular  disease ;  [b)  by  the  chemical  i)ro(luct4^ 
formed ^ifirt  passu  with  the  bacteria  acting  as  a  jwison  to  the  bacteria 
and  preventing  their  development;  (c)  by  cei-tain  chemical  cow-. 
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stituentfl  in  the  blood-senim  which  destroy  the  bacteria ;  {d)  by  the 
leucocytiis  colleeting  around  the  bacteria,  and  so  killing  them ; 
and  {e)  by  the  loncocytes  and  tissue-cells  absorbing  and  destroying  the 
bacteria  (phaf/ocytvsif).  Much  has  been  written  of  late  on  the  de- 
struction of  bacteria  by  the  leucocytes  and  tissue  cells  {phagocytosis), 
MetschnikofP  and  his  pupils  hold  that  the  leucocytes  are  endued  witii 
a  peculiar  jwwer  of  protecting  the  organism,  that  they  are  attracted  by 
the  bacteria  or  their  products  {cheinxotaxis)^  gather  round  them, 
absorb  them  into  their  substance,  and  so  digest  or  destroy  them ;  and 
then  that  the  leucocj'tes  {inicrophagts)  having  thus  performed  their 
function  of  scavengers  are  in  their  turn  absorbed  by  large  amoeboid 
colls  {macrophages)  derived  from  the  tissues  and  are  in  like  manner 
destroyed.  Other  pathologists  hold  that  the  bacteria  are  first  killed 
or  W(;akened  by  the  chemical  products  generated  by  the  bacteria  or 
by  the  disinfecting  constituents  in  the  blood-serum,  and  then  only 
when  dead  or  disal)led  are  absorbed  by  the  leucocytes  and  tissue 
cells,  and  along  with  the  devitalized  tissues  are  in  this  way  got 
rid  of. 

Amongst  the  pathogenic  bacteria  of  surgical  interest  may  be 
mc^itioniMl :  the  anthrax  bacillus,  the  cause  of  malignant  pustule ; 
the  tuberch;  bacillus  found  in  tubercular  disease ;  the  bacillus  of 
glanders,  of  leprosy,  of  actinomycosis,  of  tetanus,  of  diphtheria, 
and  of  rhinoscleroma ;  the  staphylococcus  pyogenes  aureus,  and 
tlic  str(*i)toc()cciLs  i)yogenes,  the  organisms  fomid  in  connection  with 
suppuration  ;  the  streptococcus  erysijwlatosus  and  the  micrococcus 
gononhuuio. 

Si(;ns  AXi)  SYMPTOMS  of  inflammation.  Tlicse  may  be  divided 
into  the  loc^tl  and  the  ccmstitiitional.  The  loca/  signs  ai-e  the  well- 
known  redness,  heat,  pain,  and  swelling,  to  which  may  be  added 
disturbance  or  altfiution  of  function.  Except  in  a  tj'pical  case, 
tlu'S(?  signs  are  not  all  necessarily  present ;  on  the  other  hand,  the 
prcsmce  of  one  or  more  is  not  always  indicative  of  inflammation. 

The  redness  is  due  to  the  dilatation  of  the  small  arterioles,  veins 
and  ('ai)illaries,  and  increased  flow  of  blood  to  the  part ;  the  darker 
patchc^s  over  the  general  sui-face  to  the  escape  of  red  coi-puscles,  and 
to  the  blood  j)assing  into  the  veins  before  the  oxyha?moglobin  has 
all  l)een  reduced.  Tlie  rwlness  varies  according  to  the  intensity'  of 
the  inHanmuitiou,  being  bright  in  the  acute,  and  dull  in  the  chronic 
vaiiety,  and  generally  assuni(\s  a  livid  hue  when  snppiuiition  is 
jibout  to  occur.  It  may  sometimes  be  absent  as  in  inflammation  of 
non- vascular  tissues,  although  present  in  the  vascular  ai'ea  around. 
It  more  or  less  disap^wars  after  death. 

The  increased  heat  is  now  "fenenillv  held  to  be  due  merely  to  a 
grt/ater  flow  of  blood  through  the  part,  and  not  to  any  genemtion  of 
heat  in  the  part  itself,  as  the  blood  coming  from  it  is  never  hotter  than 
the  blood  in  the  left  ventricle  of  the  heart.     The  inflamed  part, 
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however,  feels  intonsely  hot  and  burning  to  the  patient,  although 
the  thennometer  shows  little  actual  increase  of  heat. 

The  pairiy  which  is  due  to  pressure  upon  or  stretching  of  the 
terminal  nerve-twigs  by  the  dilated  blood-vessels  and  by  the  exuda- 
tion, varies  in  intensity  and  character,  and  is  nearly  always  in- 
creased by  pressure  and  by  the  dependent  position.  It  is  of  a 
stabbing  character  in  serous  membranes,  aching  in  bone,  throbbing 
when  pus  is  about  to  fonn ;  more  intense  when  occurring  in  organs 
where  but  slight  stretching  can  occur,  as  the  globe  of  the  eye  or  the 
testicle ;  and  less  intense  in  parts  like  the  axilla  where  the  tissues 
are  loose.  In  the  eye,  as  well  as  pain,  there  may  bo  flashes  of 
light ;  in  the  ear,  noise.  The  pain  is  sometimes  referred  through 
the  nerves  to  other  parts  or  organs. 

The  swelling,  which  is  caused  partly  by  the  increased  quantity  of 
blood  in  the  iniiamed  area,  pai-tly  by  the  exudation  of  leucocytes 
and  serum,  and  partly  by  the  proliferation  of  the  original  tissue 
elements,  is,  as  might  be  expected,  greatest  in  lax  tissues,  as  the 
axilla,  and  least  in  the  dense  and  fibrous,  as  bone  or  tendon.  It  is 
always  an  important  sign  in  chronic  inflammation  where  there  may 
be  but  little  redness  or  pain. 

The  disturbance  in  function,  which  practically  always  occurs  in  an 
inAamed  part,  may  be  illustrated  by  the  inability  of  an  inflamed 
bladder  to  retain  urine,  or  of  an  inflamed  eye  to  tolerate  light. 

The  constitutional  symptoms  may  be  summed  up  as  those  of  fever. 
Thei-e  is  a  rise  of  temperature — often  preceded  by  chilliness  or  even 
a  distinct  rigor,  a  quickened  pulse,  dry  skin,  furred  tongue,  loss  of 
appetite,  constipation,  scanty  and  high-coloured  urine,  headache, 
perhaps  dclirimn,  and  a  general  feeling  of  malaise.  When  the 
inflammation  is  slight  there  may  be  no  fever ;  but  when  it  is  at  all 
intense,  or  occurs  in  an  important  jmrt,  the  fever  is  generally  con- 
siderable, and  in  septic  and  infective  inflammations  is  by  far  the  most 
anxious  sj^mptom.  Inflammatory  fever  has  been  divided  into 
the  sthenic,  asthenic,  and  the  irritative  or  nei-vous.  In  the  sthenic 
the  symptoms  are  acute,  the  temperature  is  high  (104°  or  105°),  and 
the  pulse,  full,  strong,  and  bounding.  In  the  astlienic  the  sj-mptoms 
assiune  what  is  called  a  typhoid  character ;  the  temjKjrature  falls, 
the  tongue  becomes  brown  and  diy,  the  lips  and  teeth  are  covered 
with  sordes,  and  the  pulse  is  quick,  soft,  and  feeble.  In  the 
irritative  there  is,  in  addition  to  either  of  the  above  set  of  Hymj)- 
toms,  delirimn,  violent  in  the  one  case,  or  low  and  muttering  in 
other,  and  a  general  nervous  stiit<). 

The  cause  of  the  fever  has  been  variously  explained.  In  &ini])lo 
inflammation  it  may  be  due:  1,  in  part  to  tissue-change  caused  by 
the  presence  in  the  blood  of  free  fibrin  fennent  (a  substance  known 
to  i)osse88  pyrogenic  or  fever-producing  proi)ei'ties),  which  is  sui)i>osed 
to  be  derived  fiom  the  escaped  leucocytes  and  drainc>d  awa^  m  \!t\!^ 
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8^nllIl  from  the  inflamed  part  by  the  Ijnuphatics  ;  and,  2,  in  part  ta 
disturbance  of  the  heat-regulating  centi*e  in  the  brain,  induced 
either  reflexjy,  through  the  sensory  nerves,  as  when  there  is  much 
pain  and  tension  in  the  inflamed  part,  or  directly,  by  the  action  on 
it  of  the  deteriorated  blood.  In  septic  inflamimxtions  the  absorption 
of  the  products  of  fermentation  or  putrefaction,  as  from  a  septic  or 
ill-drained  wound,  has  no  doubt  a  large  share  in  the  i>r()duction  of 
the  fever,  whic;h  is  then  spoken  of  as  septic  [saptk  ftver,  saproemia) ; 
whilst  in  the  infective  inflammations  the  presence  of  micro-organisms 
is  believed  to  be  the  chief  factor  (see  Septivofmia  and  Pyn'.mia), 

Vauieties  of  inflammation. — Inflammation   may  bo  divided 
iiito  the  acute  and  chronic  accoi"ding  to  its  intensity  and  duration  ; 
the  acute  agjiin  into  the  simple^  the  septic,  and  the  infidive.     What' 
has  alivady  been  said  ai)plies  chiefly  to  the  acute  variety.     The 
chi't)nic  is  discussed  sepamtely  later  on. 

Simple  or  traumatic  inflammatitni  is  that  which  remains  localizcnl 
tp  a  limit^^l  area,  and  subsides  without  sujipuration  as  soon  as  the 
caiLse  is  removed.  It  is  commonly  the  result  of  a  mechanit>al 
injury,  and  may  b(^  studied  in  its  simi)lest  form  in  the  liealing  of 
an  incised  wound  by  the  first  intention  (see  Wound'*).  Should 
suppuration  occur  it  is  now  genemlly  hold  to  be  due  to  the 
presence  of  certain  i)yogenic  micro-organisms  (see  Huppuration^ 
p.  17). 

Septic  inflanuuation  dejK'nds  ui)()n  the  presence  of  fennentation 
or  putrefacti(jn  in  a  wound  or  serous  cavity  ;  it  sju'eads  beyon*!  the 
original  seat  of  injur}',  and  is  accompaniinl  by  constitutional 
svmptoms  of  blood-i>oiHoning  (^^f/i/zV  /e^tr,  aapneinia),  Tlie  sei)tic 
pnKluct*}  soak  into  tlm  tissue's,  where  they  act  like  otlier  chemical 
iriitants,  and  so  set  uj)  wider  and  wider  circles  of  inflammation,  and 
entering  the  genend  blood-stream  with  the  serum  which  is  dniined 
away  by  tlie  lynii)hatics,  give  rise  to  septic  i)oisoning.  They  do  not 
multiply  in  the  living  tissues,  like  tht^  micro-organisms  pi-oducing 
the  infective  inflammation  to  Ik»  next  dvjscnbed.  Hence  as  soon  as 
th(;  fenn.»ntation  or  ])utivfaction  can  be  chc?cked  the  sprea<lingof  the 
inflanunation  and  septic  poisoning  have  a  tendency  to  cease. 
Septii*  inflammation  is  often  ac'compani(»d  by  sujipuration,  but  tliis 
is  r<'garded  as  a  comjilication  depending  on  the  presence  of  i)yogenic 
micro-organisms  (si'f  Suppurati(m),  .  S<jmo  pathologists  include 
under  tlu'  term  sfptic  all  inflammations  attendi^d  by  suppiuiition 
and  the  vaiiijus  si)crific  infliiminations,  as  eiysipelas,  which  are  here 
willed  infective. 

The  infective  variety  is  also  of  a  sjireading  chamct^T,  and  depends 
Uj>on  the  i)resenc.«  of  siK»ciflc  micro-orgjinisms  [iKtthogenic  hicteria), 
Vnlike  the  i)roducts  of  j)utrefactiou  these  micro-organisms  mid tijily 
«*nd  thnve  in  the  living  tissues  and  in  the  blood-sti*eam.  They 
iuay  also  imder  certain  ciicumstanc^n*  become  lodged  in  the  Ijnn- 
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phatic  glands  and  in  tho  capillaries  of  distant  tissues  and  organs, 
whore  they  give  rise  to  inflammations  similar  to  that  at  the  seat  f)f 
primary  inoculation.  Like  the  septic,  the  infective  inflammations 
are  genemlly  accompanied  by  severe  constitutional  sjTuptoms.  The 
micro-organisms  may  enter,  it  is  thought,  either  thix)ugh  a  wound, 
or  through  the  respii-atorj'  or  alimentaiy  tracts ;  and,  though  not 
essential,  a  septic  wound  favours  their  admission.  (See  Infective, 
processes  in  ironnds,) 

Inflammation  also  admits  of  other  divisions ;  thus  it  is  vaiiouslv 
spoken  ofas  traumatic,  idiopathic,  strumous,  sj-philitic,  gout}',  &c., 
acconling  tf)  its  supposed  cause;  as  adhesive,  suppiu^tive,  and 
ulcerative,  acconling  to  it«  termination,  &v. 

The  treatment  of  inflammation  mav  be  divided  into  the  Pre- 
rentire  and  the  (-urafive.  The  former  will  be  disciissed  under  the 
Treatment  o/wonnffs. 

Curative  treatment. — This  must  necessarily  varj'  acconling  to  the 
character  and  situation  of  the  inflammation  and  the  tyi)e  of  con- 
stitutional disturbance.  Here  only  are  given  the  indications  which 
should  guide  us  in  the  general  management  of  the  case.  Our  fint 
endeavour  where  practicable  should  be  to  remove  the  cause.  Thus 
a  foreign  body  in  the  tissues,  such  as  a  thorn  in  the  finger,  should 
be  extracted ;  tension  should  be  relieved ;  a  fi^ee  drain  established 
for  any  pent-up  and  dei'omposing  discharges;  exit  given  to  ex- 
travasated  secretions,  as  putrid  urine  and  the  like ;  irritating 
applications,  as  strong  antiseptics,  exchanged  for  less  ii-ritating 
dressings ;  and  such  constitutional  causes  as  sj-philis,  gout,  &c., 
troated  by  appropriate  remedies.  When  the  caiise  can  bi>  thus 
removed  and  fresh  sources  of  irritation  avoided,  the  inflammation 
will  tend  of  itself  to  cease.  Where  such  cannot  Ix^  done,  we  should 
in  the  second  i)lace  endeavour  to  prevent  the  complete  loss  of 
vitality  of  the  already  injured  tissues  and  to  restore  their  healthy 
nutrition.  For  this  puq>ose  our  effort*  should  be  principally 
ilirected  to  controlling  the  supply  of  blmxl  to  the  part,  and  rnlucing 
the  blood -pressure  in  the  damage<l  blood-vessels  in  onler  to  lessen 
the  es<'ape  of  le»ucocytes  and  serum,  the  pressure  of  wliich  on  the 
vessels  and  tissues  may  lead  to  the  death  of  the  pai-t,  whilst  the 
tension  to  which  they  give  rise  is  a  fortile  soun'c  of  fn'sh  imt^ition 
and  ccmscHiuently  of  the  ctmtinimnce  of  the  inflammation.  Fuither, 
we  should  aim  at  coiniteracting'this  injurious  pressure  and  tension 
by  facilitating  the  chiiining  away  of  the  j)ro<lucts  of  inflannnation ; 
whilst  we  should  seek  to  promote  the  retimi  of  healthy  nutrition  to 
the  inflamed  tissues  by  endeavouring  to  remr^  ly  such  constitutional 
defects  which,  as  we  have  seen,  by  lowering  th(dr  vitality  act  as  pre- 
disi)08ing  causes.  Thirdly ^  we  should  not  lose  sight  of  the  important 
indication  to  relieve  pain.  And  lastly,  whilst  directing  our  effortB 
to  the  treatment  of  the  local  inflammation.  w(»  must  modifv  out 
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romedies  according  to  the  type  of  constitutional  disturbanoe  to 
which  it  may  give  rise. 

General  remedies, — ^Tho  means  at  our  disposal  for  fulfilling  the 
above  indications  are  both  local  and  constitutional.  In  some  cases 
local  remedies  alone  will  sufl&co ;  in  others  constitutional  remedies 
will  also  be  required. 

(A)  The  hail  may  be  eniuncratcd  as  rest,  elevation  of  the  part,  cold, 
heat  and  moisture,  local  blood-letting,  incisions,  and  astringents. 
These  means  should  not  be  used  indiscriminately ;  those  that  may 
at  one  period  bo  of  the  great<>st  benefit,  may  at  another  produce  the 
result  we  are  trying  to  avoid. 

Rest  is  one  of  the  most  important  means  we  possess  in  the  treatment 
of  surgical  inflammation.  It  should  be  complete,  and  as  far  as 
possible  both  functional  and  physiological.  Thus,  an  inflamed  joint 
should  be  placed  on  a  splint,  an  inflamed  eye  receive  no  light,  &c. 

Elevation  of  the  part  relieves  swelling  and  tension  by  diminishing 
the  arterial  supply,  and  promoting  venous  return,  and  the  draining 
off  by  the  lymphatics  of  the  inflammatory  exudation.  Thus,  an  in- 
flamed hand  should  be  placed  in  a  sling,  an  inflamed  foot  raised  on 
a  pillow,  &c. 

Cold,  though  a  most  powerful  agent  in  controlling  inflammation, 
is  one  that  requires  cautious  and  seasonable  application.  It  acta 
by  causing  contraction  of  the  small  arteries,  and  consequently 
diminishes  the  8U])ply  of  blood  to  the  i>ai*t ;  it  likewise  controls  the 
amcjeboid  movements  of  the  leucocj'tes.  At  the  same  time  when 
intense  it  lowers  the  vitality  of  the  tissues  and  promotes  adhesion  of 
"the  corpuscles  and  stasis,  and  as  exemplified  by  frost-bite  may 
destroy  the  part.  It  is  of  the  most  8cr\'ico  in  the  preventive  treat- 
ment of  inflammation,  and  for  controlling  the  process  in  the  early 
stages.  Ijater,  when  the  inflammation  is  fully  established,  it  can 
only  do  mischief.  Its  action  should  l)e  continuous ;  if  applied 
intermittently  it  tends  to  increase  the  inflammation  by  the  reaction 
which  follows  each  application.  It  is  best  applied  in  the  form 
of  on  ice-bag,  or  by  irrigation  with  ice-cold  water,  or  by  Leiter'g 

tubes. 

Heat  and  moisture  act  by  causing  a  general  dilatiition  of  the 
capillaries  and  free  flow  of  blood  through  the  part.     They  are  espe- 
cially useful  when  the  infltimmation  has  become  fully  established, 
and  suppuration  is  thi-eatened.     Under  the  latter  circumsbinces 
they  tend  to  localize  the  process,  and  bring  the  abscess   to  the 
surface.     They  may  b(»  applied  in  the  form  of  bj)nicic  or  linsoed- 
pieal  jMJultices  or  hot  fomentations  to  which  ojiium  and  Ix^ladonna 
1^1  some  fonn  may  be  addeti  to  soothe  and  relieve  pain.   The  boracic 
poultice  is  made  by  soakin*^  cotton-wool  or  lint  in  a  boiling  satunited 
Solution  of  boric  a<;id.  or  of  boroglyceride  (^j  to  Oj).    The  material  is 
Ixcn  wrung  out,  applied  to  the  part,  and  covered  by  gutta  percha 
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tissue,  or  oil  ailk.     Heat  alone  may  bo  applied  by  means  of  Leitor*8 
tubes,  the  water  being  koj)t  heated  by  Krohne's  lamp. 

Loral  blood-letting  relieves  the  vessels  of  the  inflamed  part,  and 
80  removes  tension.  It  may  be  employed  in  the  form  of  leeches, 
wet-cupping,  or  incisions  with  a  lancet.  It  is  often  of  great  benefit, 
even  when  not  applied  directly  over  the  part,  as  is  shown  by  the 
relief  afforded  to  an  inflamed  eye  by  a  leech  behind  the  ear. 

Incisions  are  useful  in  some  forms  of  inflammation,  as  phleg- 
monous erj^sipelas,  to  relieve  tension.  They  should  be  made  in  the 
long  axis  of  the  limb,  taking  care  to  avoid  important  structures. 

Astrinynits  act  by  constricting  the  blood-vessels,  and  are  espe- 
cially useful  in  inflammations  of  the  mucous  membrane  of  the 
mouth,  nose,  lu^thra,  and  conjunctiva. 

(B)  Constitutional  remedies^  like  the  local,  should  be  used  according 
to  the  intensity,  nature  and  situation  of  the  inflammation,  and  the 
type  of  the  constitutional  disturbance.  In  an  ordinary  case  of 
simple  inflammation,  beyond  a  brisk  purge,  subsequent  regulation 
of  the  bowels  and  secretions  by  salines,  and  restricting  the  diet,  no 
special  constitutional  treatment  is  required.  But  when  the  fever  is  high, 
the  patient  young  and  vigorous,  and  the  pulse  rapid,  full,  and  strong — 
in  short,  where  the  fever  is  of  the  sthenic  type,  antiphlogistic  or 
lowering  treatment  should  be  adopted.  Where,  on  the  other  hand, 
the  patient  is  weakly  or  old,  or  broken  down  in  constitution,  and 
the  fever  is  of  a  low  or  asthenic  type,  a  stimulating  plan  of  treat- 
ment will  be  required. 

Antiphlogistic  trmtment  may  be  considered  mider  the  heads  of 
diet,  drugs,  and  general  blood-letting. 

The  diet  should  be  restricted  to  milk,  weak  beef-tea,  barley- 
water,  arrowroot,  and  the  like. 

Drugs,  —Purgatives  determine  the  flow  of  blood  to  the  intestines, 
and  so  relieve  the  inflamed  part.  They  are  not,  however,  generally 
emj)loyed  except  as  a  brisk  purge  at  the  onset  of  the  inflammation, 
and  in  gonorrhoea  and  orchitis,  in  which  they  are  of  considerable 
benefit.  In  inflammations  of  the  intestine  and  peritoneum  they 
should  not  as  a  rule  be  used  at  all.  Diaphoretics  and  diuretics 
relieve  the  distended  vessels,  the  former  by  determining  the  flow  of 
blood  to  the  skin,  the  latter  to  the  kidneys.  They  are  not  often 
employed  in  surgical  inflammations.  Aconite  in  small  doses,  fre- 
quently repeated,  is  believed  to  reduce  the  frequency  and  force  of 
the  heart's  action,  and  is  much  praised  by  some.  Antimony  was 
formerly  much  employed,  and  is  still  used  in  inflamed  tostic^le. 
Mercur}'  in  combination  with  opium  was  once  in  much  favour,  and 
was  thought  to  have  a  controlling  action  on  the  inflammation.  It  is 
seldom  given  at  the  present  day,  except  in  syphilitic  inflammation, 
and  as  a  jmrgative  at  the  commencement  of  other  inflammations. 
Opium,  however,  is  frequently  used  to  relieve  pain,  and  it  also 
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twerne  t«  have  Bome  M^on  in  T^ntmlling  the  inilamniBtion.  It  mair 
he  given  hj  the  month,  ur  in  the  funn  of  iiinrphia  as  a  siibrutoneonB 
injection.  Quiiiinii,  anlirylir  add,  and  ontipyrin  nre  Ramptimes 
employed  when  the  teniperoture  is  high,  as  is  colehiciiin  in  gout, 
])otash  nnd  Milir}'lat<>  of  «oda  In  rheiiinatiwn,  perchloridc  of  irou  tn 
erysipeliis,  and  hyowyanuts,  bromide  of  [xitasfiiiun.  suliihond!,  and 
chloral  whon  there  is  want  of  slrap. 

Blredwg  in  not  tiften  nnployed  in  modem  wiirgnry,  hut  it  i>i  at 
times  bennficiftl  in  very  acuto  inflummatiunH  in  yrmng  nnd  ptethoriu 
subjeets.  Of  !ut^  bleeding  hiut  again  become  not  no  very  ilnwimnion  in 
the  medieal  wank.  The  surgeon  should  therefore  molio  himnelf 
ue<juiuntt<(l  with  the  mpthod  of  oiteratiiig.  The  >ilood  may  be  taken 
from  one  of  the  veins  of  the  anu,  UBUnlly  the  median  basilie.  ns 
that  vt  the  larger  vensel,  or  from  the  exti'mal  jugular  vein.  In 
bteedint:  fn.m  a  vein  of  the  nmi  (iihhholomy).  a  Imndago  or  tiipo  i»^ 


ml  the  nnn  a  little  above  the  elbo*  ti)  olwtrurt  ._„ 
vein  and  tinl  in  a  Uiw.  (IntHping  the  ann  with  the  left  bind,  witli 
tJip  thumb  Bt^-adj-ing  thf  vein,  the  xiu'geoii  makes  an  incLsJon  into 
tlie  t'eniwil,  holding  the  lanit-t  with  the  hliide  lietwcen  his  forufingeh 
Mid  thumb  aUmt  half  an  imh  from  tlii'  jioint,  ti>  prevent  it  jwie- 
tmting  too  deeply  (t'ig.  2).  The  blood  i«  direrted  inUi  a  graduated 
hlopding-bowl.  the  fi<iw  if  niH^iwary  beLig  inenvuml  by  the  patient 
uinktng  liis  lumtelw  net  by  gniqiing  u  atiek.  Wnicn  stiUUient  btood 
has  bnen  token  [usually  about  lOux.)  tlieeonHtri<-titigta|HMHuntiel. 
II  (Mid  pi«t-<>d  over  the  iiieiMon,  nn<l  the  ruds  of  the  Xn^w  iiuriod 
nti-ow  the  pud  to  lielow  Ihi-  joint,  then  romid  the  unn  and  ngajn 

ovr-r  tlie  l«d,  where  they  are  t;«l. 

The*tiiB«/«'i*ny;J«ii"(lri'iitnienl  iiiaylicconKidr'i'ifl  under  the  heudn 
of  dii-t,  dnigH.  and  ntimulantn.  Tlie  diii  should  eonsist  of  e>«onc<>  of 
InM-t,  milk,  eggs,  milk -puddings,  oj-sters,  ttirtle  soup,  and  of  white 
fish  and  minitil  ehojiK  if  Hulid  food  eun  be  retained.  Of  dt 
A  bnrk,  or  .[Uiiiine  uml  imn  will  ffoiicnillv  \\-  found 
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mast  service ;  whilst  Biimulants  in  the  form  of  brandy,  the  brandy- 
and-egg  mixture,  port-wine,  champagne,  or  any  other  that  the 
patient  has  been  accustomed  to  take,  should  be  given  in  divided 
and  measured  doses  at  stated  intervals.  Stimulants  increase  the 
force  of  the  heart's  action,  and  so  drive  the  blood  through  the 
inflamed  part,  and  maintain  the  circulation  till  the  crisis  has  been 
tided  over.  The  indications  for  their  use  are  a  feeble  and  frequent 
pulse,  a  high  temperatui-e,  a  dry  and  brown  tongue,  and  general 
signs  of  prostration. 


CHKOXIC    INFLAMMATION. 

The  pathological  process  in  chi*onic  inflammation  is  essentially 
the  same  as  in  the  acute ;  but  the  dilated  vessels  api)ear  to  lose 
their  Umo,  and  remain  dilated  for  longer  periods,  and  the  escajK)  of 
leucoc}'tes  and  prolifemtion  of  the  original  tissue  elements  ai*e  con- 
tinuous. Fui-ther,  the  inflammatory  exudation  contains  less  fibrin- 
fonning  material  and  albumen.  I^ke  the  acute,  it  may  tenninate 
in  resolution,  suppuration  or  ulceration,  but  it  is  much  more  liable 
to  produce  chronic  thickening,  from  the  accumulation  of  the  cellular 
elements  in  the  tissues.  It  may  also  terminate  in  caseation  or  even 
calcification. 

The  causes  of  chronic  inflammation  are  similar  to  those  of  the 
acute,  but  they  appear  to  act  with  less  intensity  and  for  longer 
periods.  Amongst  the  predisposing  causes  must  be  especially  men- 
tioned passive  congestion,  struma,  rhemnatism,  gout  and  syphilis. 
The  exciting  causes  are  often  very  slight  and  may  be  altogether 
overlooked ;  whilst  secondary  causes  which  may  keep  up  the  inflam- 
mation for  an  almost  indefinite  time  frequently  come  into  play. 
Thus  in  chronic  joint-disease,  though  the  cause  may  be  but  a 
trivial  injury  in  a  rheumatic  subjec^t,  continual  movement,  and 
tension  due  to  the  distension  of  the  synovial  membi^ane,  may  keep 
up  the  inflammation  for  months  or  years.  The  presence  of  miliaiy 
tubercle  is  a  frequent  exciting  cause. 

Symptoms, — ^These  are  also  local  and  constitutional.  Of  the  local 
signs  tiie  redness  may  be  absent,  or,  if  pi'esent,  may  lye  of  a  dusky 
hue,  whilst  the  part  is  often  discoloured  from  pigmentation  due  to  the 
disintegration  of  the  coloured  corpuscles.  The  pain  is  less  severe 
than  in  the  acute,  often  of  a  dull  aching  chai*acter,  and  increased  on 
pressure,  and  sometimes  worse  at  night.  The  part  may  be  slightly 
hotter  than  natural,  ^but  at  times  no  increased  heat  is  appai*ent. 
Swelling  is  always  a  marked  sign.  Constitutional  symptoms  may 
be  altogether  absent;  generally,  however,  the  patient's  health 
is  feeble  or  below  par,  or  he  is  strumous,  or  he  has  gouty,  rheu- 
matic, or  syphilitic  symptoms.  At  times  there  may  be  some  fov< 
when  an  important  organ  is  affected. 
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'Treatment. — The  indications  are : — to  remove  the  cause  and  all 
secondary  sources  of  irritation ;  to  promote  the  absorption  of  the 
inflammatory  products ;  and  to  re-establish  the  normal  nutrition  of 
the  damaged  tissues.  For  this  purpose  constitutional  as  well  as 
local  means  should  l)o  employed.  Thus : — we  should  endeavour  to 
improve  the  general  health  by  a  careful  dietarj'  and  the  regulation 
of  the  secretions;  whilst  stimulants  and  tonics  should  bo  given 
where  indicatcnl.  In  the  Htrumous,  c<Kl-liver  oil,  in  the  s^'philitic, 
mercury  or  iodide  of  potassium,  in  the  gouty,  colchicum,  and  in  the 
rhoumatic,  the  salts  of  potash  or  guniacum,  are  especially  indicated ; 
wliilst  residence  at  the  seaside,  or  at  some  spa  suitable  to  the 
diathesis,  or  a  sea  voyage  should  be  enjoined.  Locally,  the  means 
at  our  command,  besides  rest  of  the  part,  ai^e :  1,  connt^r-irrita' 
fion  by  blisters,  tincture  (»f  iodine,  and  stimulating  liniments;  2, 
fridiun  with  merciuial  ointment,  the  ol(»at^  of  mercuiy  or  ointments 
of  iodide  of  load  or  cadmium,  or  by  shampooing,  massage,  &c. ;  3, 
pressure  by  means  of  carefully-applied  bandages,  Scott*s  dressing, 
or  Martin's  bandage,  or  the  ammoniacum  and  mercury  plaster ;  4, 
the  ft^nnation  of  setons  or  issues ;  and  5,  the  application  of  the  actual 
cauttvy,  "Whei-e  suppuration  threatens,  as  in  chronic  inflammation 
of  lymphatic  glands,  sulphide  of  c^ilcium  may  be  of  service  in  pro- 
moting the  rapid  breaking  down  of  the  caseating  mass.  It  should 
bo  given  in  doses  of  J  to  J  of  a  grain. 


SUPPTTRATIOy  AND  ABSCESS. 

"Wo  have    alreadv  seen    tliat    under    some    cii"cumstances    the 
inflammatory  process  may  tenninate  in  the  softening  and  break- 
ing down  of  the  inflameil  tissues,  infiltration  of  leucocytes  and  pro- 
liferation of  tissue-cells,  and  consequent  fonuaticm  of  pus,  suppura- 
tion being  then  said  to  l>o  (^stiiblished.     This  pi*ocess,  whether  it 
.  -,9<^ur  (1)  in  the  substiinco  of  the  tiKsues  or  organs,  or  (2)  on  the  free 
•surface  of  the  skin,  a  mucous  or  a  serous  membrane,  is  practically 
^he  same.     In  the  fonner  situation,  it  is  spoken  of  as  circumscribed 
*>r  as  diffusi'  suppuration,  accoi-ding  as  it  is  limited  in  extent  or  the 
't»verse ;  in  the  latter  situation  it  is  know^l  as  purulent  exudation 
^^  catarrh,  or  as  ulc+'ration,  accoitling  as  the  j)rocess  merely  involves 
^'^©  sujK'Hicial  layers  of  tli(>  oi)ithelium,  or  ext<»nds  through  to  the 
UiH»|H.p  parts.     Wo  will  first  deal  with  the  circumscribed  variety  of 
**^^*l>pimition   or  abscess,  as  this  is  the  most  familiar  example  to 
^Urg4H)ns. 

OiRouMSCRinEi)  surrrRATiox  or  abscess. — An  al)scess  may  be 
^*<*ftnfHl  as  a  circuinscri]>;'<l  collection  of  pus.  the  ivsult  of  inflamma- 
^^'^^1.     It  niav  l>«*  acrutc  or  chronic. 

AniU  ahnifAs. — The  formation  of  an  abscess  may  i>erhaps  best  be 
**tn<]i,^  as  it  occurs  in  tlio  ^upei-ficial  tissues.     We  have  already 
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seen  that  aii  inflamed  part  is  hot,  red,  swollen,  and  painful.     If  the 
inflammation  ends  in  suppuration,  the  swelling  which  was  more  or 
less  diffuse  becomes   circumscribed  and  pronounced,  the  redness 
localized  and  more  intense,  the  pain  assumes  a  throbbing  character, 
and  a  distinct  chill  or  rigor  is  generally  ex|)erienced.     On  pressing 
lightly  >*ath  the  fingers  on  the  inflamed  part  a  sensation  of  fluid 
beneath  the  skin  is  felt,  and  fluctuation  is  said  to  be  present.   If  left 
to  nature  the  abscess  makes  its  way  in  the  direction  of  least  resist- 
ance, i.e.,  generally  towaitls  the  free  siu*face  of  the  skin,  or  if  more 
d-'cply  seated,   towards  a  mucous    canal,   serous    cavity,   or  the 
interior  of  a  joint.     Continuing  to  take  a  superficial  abscess  as  our 
example,  one  part  of  the  inflamed  area  becomes  more  prominent 
than  the  rest,  and  the  skin  over  it  red  and  glazed.     The  abscess  is 
said  to  j)ot?</.     The  skin  will  shortly  ulcerate  or  slough,  and  bui^st- 
ing  of  the  abscess  with  discharge  of  the  pus  will  ensue.     On  the 
evacuation  of  the  pus  either  naturally  as  above,  or  through  an 
incision  artificially  made,  the  walls  fall  more  or  less  together,  and 
the  cavity  is  gradually  filled  up  by  granulations  till  finally  only  a 
wMir  remains.     The  minute  changes  concenied  in  this  process  are 
briefly  as  follows : — ^The  leucocytes  which  have  escaped  from  the 
vessels  in  the  way  already  described,  together  with  the  colls  result- 
ing from  the  proliferation  of  the  original  tissue  elements,  aggregate  at 
the  focus  of  inflammation  aixjund  the  micro-organisms,  which,  if 
not  already  present  as  the  cause  of  the  inflammation,  have  now  made 
their  way  to  the  inflamed  spot.     The  tissues,  as  the  result  of  the 
devitalizing  action  of  the  products  of  the  micro-organisms,  imdergo 
what  is  called  coagulation-necrosis,  and  then  softening  and  liquefac- 
tion, and  finally  disappear  among,  or  are  absorbed  by,  the  leucocytes 
and  proliferate<l  tissue-cells  which  now  completely  rei)lace  them 
in  the  form  of  a  mass  of  small  i*ound  cells.     Some  of  the  cells  in 
the  centre  of  this  dense  mass  being  cut  off  from  their  nutrient 
suj)ply  by  the  destruction  of  the  vessels,  partly  as  the  result  of 
over-stimiilation  or  over-work  in  their  battle  with    the    micro- 
organisms, and  partly  as  the  result  of  the  action  of  the  metabolic 
products  of  the  latter,  in  their  turn  degenerate  and  die,  and  are  now 
found   floating  in   a   fluid  fr)rmed  by  the   liquefied    tissues   and 
serous  exudation  infilh-ating  the  part.     The  leucoc7teH  and  pro- 
liferated tissue-cells  are  known  as  pus-corpuscleBy  the  fluid  as  liqwtr 
puris.    Thus  a  cavity  is  formed  containing  pus.   Meanwhile  aroimd 
the  cavity  the  leucoi'ytes  and  tissue-cells  continue  to  aggregate  and 
thus  form  a  barrier  to  the  advance  of  the  microl)es.     hTew  vcsscIh 
now  gn>w  into  the  mass  of  small  round  cells  and  the  abscess -cavity 
becomes  surrounded  by  a  layer  of  vascular  gi-jinulation-tissue  {the 
pyogenic  zone).     The  accomi)anyiiig   woodcut    (fig.    3)    illustrates 
diagrammatically  the  appean.nce  that  would  be  presented  by  a 
section    through    an   abscess    and   the  surroimding   tissues.    In 
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the  centre  in  the  abBoess-cavity ;  around  this  in  the  upper  half  of 
tho  iliiip^ui  arc  7^ncii  roprcHenting  th<>  iiifln minatory  changes  in 
variiiiiH  xtHROH  of  i>Tnf-tc*iif.  Whrti  im  iibsi-f-nH  onlargoR  it  us  simply 
by  tlui  extension  of  tho  iiiBiuiiiiintury  jiiih'i-m  fi'om  zone  b>  zone. 
Tlio  i!i>iitml  cavity  (iij;.  3)  iiiun'tuKw  by  tho  xiuiccHHivc  de^nerution 
(if  tho  Bmall  rouiiil  colls,  which  full  into  the  cuvity  ami  bet-omo 
piis-coqiHHulcs,  whilxt  what  was  foniiirly  the  zone  of  thromboHis  is 
HOW  convortod  by  the  aggrcgiition  of  tho  loucoi\vt*»  and  jiroliforatwl 
tiMKiio-ci-ltK  into  tlio  zone  of  small  iixiiid  ccHh.  the  kodo  of  dilated 
vcHsnlti  ntiit  retarded  flow  info  the  zone  of  thromlHiHii<,  anil  bo  on  to 
the  oirfiiiiiferenco,     Snch  at  least  ocfun*  when  an  nhsccns  sprpade 


ir  rtprrMiitation  of  tlie  rainutc  chnngi^a  in  tlie  lonnBtiun 
kad  bettliiig  o(  an  sbscenx.  The  u)iper  hiiK  shaws  Rbscm  «Dl>rging  ;  tlie 
lorar  baU  thacm  bealiag. 

anifotmly  in  ell  dir<»rtiiinB.  I'Rually.  howei'cr.  it  ninkcs  its  way  in 
Uwdiwrtion  of  le«t>t  rwiHtaiice.  thcw  i-hanp^thcti  occiininp  chiefly 
*t  that  part.  If  an  alm-WK  in  not  opt'ned  the  tension  and  the 
pf^wenrc  of  the  puii  kei'p  ii]i  the  inllauiniatioD.  tmt  when  the  iiuf  is 
cvnruHUil  and  all  Miun-eK  of  irritation  are  ii'iiioved  the  eirculntion 
U)  the  vcwelH  around  riwunies  itB  normal  rinte.  The  walls  in  eonsc- 
^ueiuf  of  the  prei<<<iuv  uf  the  surronndini;  tiwuei:  fall  more  or  lewi 
into  coutact.  and  what  rrmaini<  of  the  cavity  is  grailually  filled  up 
"i'  the  growth  of  the  |:niDulation-t issue.  The  granulation- tifbue  i:; 
iTeloped  into  fibrous  tiseue,  whieh  in  ita  turn  eontracta,  ohlitera- 
IK  the  blood-TMeelfu  and  Ib  conTcrted  into  deiwe  cintncial  tiwne. 
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In  the  lower  half  of  the  diagram  (fig.  3)  are  zones  representing  the 
various  changes  in  the  process  of  healing. 

Characters  of  pus, — Pus  from  an  acute  abscess  in  an  otherwise 
healtliy  person  is  a  thick,  creamy,  opacpie,  yellowish-white, 
slightly  alkaline  fluid,  with  a  faintish  smell,  saltish  tiiste,  and  a 
specific  gravity  of  about  10.*30.  If  a  di'op  is  examined  under  the 
microscope  it  is  found  to  consist  of  a  fiuid  (the  liquor  puns)  and 
coi-puscles  (ims-cells).  hk)me  of  these  corjiuscles  ai-e  globular, 
slightly  granular,  and  me^isure  ^^  of  an  inch  in  diameter,  whilst 
some  contain  two  or  throe  nuclei  which  are  made  more  evident  on 
the  addition  of  acetic  acid  to  clear  up  the  granular  matter. 
Amongst  them  may  be  seen  other  corpuscles  indistinguishable  from 
leucocytes,  and  exhibiting  when  examincKl  on  a  wann  stage  amco- 
l>oid  movements.  The  latter  are  living  leucocytes  and  tissue-cells, 
the  fonner  leucocj'tes  and  proliferated  tissue-c^lls  which  have 
undergone  death  and  degonerati<jn.  The  proportion  of  dead  to 
living  pus-cells  vaiies  with  the  duration  of  the  inflammation.  The 
liquor  puris  consists  of  water,  albumen,  and  salts,  of  which  chloride 
of  sodium  is  the  chief.  It  coagulates  on  boiling.  Though  pro- 
bably derived  in  chief  i)art  from  the  exudation  of  the  serum 
through  the  vesvsels,  it  differs  from  serum  in  that  it  does  not 
coagulate  spontaneously.  In  acute  abscesses  the  pus  contains 
granular  mateiial  derived  from  the  rapid  degeneration  of  the 
tissues,  and  various  species  of  micro-organisms,  usually  cocci. 
If  allowed  to  stand  or  to  decompose  in  an  imi)erfectly  drained 
abscess  cAvity,  it  will  be  foimd  moreover  teeming  with  the  bacteiia 
of  putrefaction. 

Varieties  of  pus,  —Pus  is  variously  spoken  of  as  sanious  when  it 
contains  blood,  curdy  when  portions  of  coagulated  fibrin  are  seen 
floating  in  it,  ichorous  when  of  a  water}-  consistency,  viuco^itus 
when  mixed  with  mucus,  and  infedive  when  containing  pathogenic 
micro-organisms.  In  some  instances  it  has  been  obsened  to  have 
a  bluish-green  coloui*  (blue  pus),  due  to  the  presence  of  the  biicillus 
pyoeyttueus. 

The  Cause  of  infLimmation  tenuinating  in  an  iicute  abscess  may 
briefly  Imj  said  to  be  the  presence  of  the  pyogenic  micro-organisms 
in  tissues  whose  vitality  has  been  lowered  by  the  |>ersist<.'nt  action 
of  an  irritant. 

The  micro-organisms  which  appear  to  be  chiefly  concerned  in  the 
proccsj  of  suppuration  are  the  Staphylococcus  pyoyenes  aureus  and 
the  Streptococcus  pyoyenes. 

The  Staphylococcus  pyoyenes  aureu^t  is  foiuid  in  inflammations 
running  on  to  suppuration  and  abscess,  and  is  always  jiresent 
wherever  necrosis  of  tissues  is  ttiking  place.  The  orgtinisms  an) 
found  gathered  in  gnipe-like  (fig.  4)  masses,  and  the  growth  in 
an  artificial  culture  is  commonly  golden-coloured,  but  there  a\^ 
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varietieB  in  wluch  Om  culture  is  white  or  lemon- ooloured  ^itaphylo- 
toecui  albut,  dtnat).  Theae  organismB  occur  in  Buppuiating 
wounds,  in  puutulor  inflummations  of  the  ukiii,  in  suppuration  in 
bune,  in  suppurating  joi:iti>,  in  aouto  iMriontitiH  and  oirtcomyelitii>, 
in  purulunt  i>eritonitiii  and  in  cmpytenia  and  other  devp  abecoeeoti. 
Thpy  inuy  extend  btna  a  wuund  cither  by  the  lyiiiiihiitics  or  by  the 
veins  and  give  riw;  to  inetustatie  abneewieB  (pyiniuia),  or  they  may 
oritfir  the  HyHteni  tliroiijih  ulpere  of  the  [■eHjiinitorj'  or  digestive 
tract.  The  exact  jioiut  of  entry  in  acute  iierioHtitis  and  ostvo- 
uiyelitiH,  ulcenitivu  eiidocunlitiit  and  euipyii'iua  in  uneortuin. 

The  iSlreptoiiiccHe  jiyiyenea  in  inorc  et'iK'cially  found  in  uuppiuutiun 
attended  by  plilepnunouit  or  purulent  utiiiiia  with  u  tendency  to 
tipruad.  The  orpiiiiiniiB  iiccui'  in  chains  (tig.  b).  The  suppura- 
tions in  which  thoy  apjiettr  to  bo  cluefly  conccriiiil  may  start  in  a 


tieptic  wound  of  the  nkin,  or  the  imer])oral  nfenii'.  iir  mi  a  mucous 
or  HiTOUS  Hurfiuf  in  iimtuct  with  di'coniiHiHinp  BuliHtances.  The 
atMorjition  of  the  cheinieiil  jmKlucts  produccil  by  then*'  organisms  is 
vwy  liable  to  inTur,  givinfr  rise  to  gfiicnil  «'i>tic  jHiiwuiinj; 
(st'iitiratniu),  or  if  thi.>  iiiiiTo-orgiiiiisiiis  tlH'iiiwlviTi  alwi  giiin  iinvKs 
to  the  circulation  tln-y  iciiiy  tn'cciuie  loiljjnl  in   tliu  ni]iilliirii>h  and 

{■niduci)  inrfastiitic  hIiw-^-sws,  sjj  that  t]ii>  toxic  rtyni)it'inin  j.roiluciil 
ly  the  absor]>tion  of  thu  chemicul  j-roductn  nmy  Ik'  iiccoiiiiiiiiiiiil  by 
'netiiirtatic  {pyinHir)  alwensi's.  The  two  fort'ttoinK  niicro-oiguniwiiis, 
though  the  chief,  uiv  not  tlie  only  ones  associiited  with  Huppunition  ; 
othor  forms  of  micrococci  and  evf  n  of  Isieilli  niiiy  also  at  tiiiics  be 
'o»U(d  in  pus.  The  SlrriJiKixnit  ti-yiipfUitniiin  mid  the  Mkri«:i-i-rat 
W'Horrhinr.,  which  are  dowly  allied  t<i  the  fUnpU'i-uteitt  iiywjtiui,  aw 
it-f(-fred  to  ujider  KiysiinluH  and  tionorrhira. 

Tlte  Hi/mplvmt  of  uii  acute  abMccjw  aiv  at  tiret  thow  of  inllaniuiu- 
*""!,  followed,  whilst  pus  is  forminf;,  by  a  chill  or  rigor  and  by 
'*"^)M>iiig  pain  in  the  part.    The  pain,  however,  usually  ceases 
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when  suppuration  is  fuUy  established.  The  local  signs,  when  the 
abscess  is  superficial,  are  pointing,  central  softening,  and  when 
about  to  burst,  a  rod  and  glazed  appearance  of  the  skin  with  sepani- 
tion  of  the  cuticle.  Deep  suppuration  is  often  difficult  to  detect ; 
doop-seated  iluctuation,  oedema,  subcuticular  mottling  and  tender- 
ness on  pressure  are  then  the  chief  signs ;  but  punctui*o  with  u 
groove<l  needle  will  clear  up  any  doubt. 

Trcatrntnt, — The  chief  indications  are  to  remove  the  pus  with  as 
little  injury  to  the  tissues  as  possible,  to  ensure  a  sufficient  drain, 
and  to  maintain  the  parts  aseptic.  When  it  is  evident  that  sup- 
puration must  ensue  it  should  be  promoted  by  moist  warmth  in  the 
form  of  a  large  boracic  poultice  sprinkled  with  opium,  or  hot  poppy 
fomentations.  As  soon  as  fluctuation  is  detected  the  abscess  should 
be  opened  by  making  a  free  incision  in  the  most  dependent  part  or 
where  it  is  pointing,  of  course  taking  care  to  avoid  blood-vessels  or 
other  important  structures  in  the  neighbourhood.  The  pus  should 
generally  be  allowed  to  flow  out  of  its  own  accord.  To  ensure  a 
thorough  drain,  and  to  prevent  any  tension  from  re-accumulation, 
the  opening  should  be  free  and  a  drainage-tube  should  be  inserted. 
If  the  abscess  is  large  a  counter  opening  may  be  necessary  or  the 
abscess-cavity  may  degenerate  into  a  sinus.  If  the  drainage  is 
efficient,  no  harm  will  ensue  if  a  poultice,  the  favouiite  treatment 
of  the  older  surgeons,  be  applied.  But  if  the  abscess  is  deep  and 
the  aperture  small  and  there  is  thus  danger  of  the  pus  becoming 
retained  and  undergoing  decomposition,  antiseptic  dressings  or 
boracic  fomentations  should  be  used,  as  under  these  circumstances 
the  retained  discharge  will  probably  be  under  some  degree  of 
tension  and  the  g^nulation-walls  of  the  abscess  hence  inefficient  to 
prevent  absorption.  Although  it  is  a  rule  in  Surgeiy  to  open  an 
abscess  as  soon  as  fluctuation  clearly  shows  that  pus  has  formed, 
there  are  st)me  instances  in  which  this  is  especially  imperative. 
Thus  an  abscess  should  be  opened  at  onve  when  it  is  situated  in  the 
perineum,  the  abdominal  or  thoracic  waUs,  the  sheath  of  a  tendon, 
under  deep  fasciae  or  the  peritoneum,  in  the  orbit,  near  a  joint,  and 
in  the  neck  if  attended  by  dyspnwa;  when  obstructing  some 
passage  ;  when  caused  by  the  infiltration  of  urine,  fajces,  &c. ;  and 
when  a  spontaneous  opening  would  produw^  deformity. 

Hiitori'a  mtthwly  as  it  is  called,  of  opening  an  abscess,  is  very 
useful  when  the  abscess  is  situated  deeply  and  amongst  important 
structures,  as  at  the  root  of  the  neck  or  in  the  axilla.  It  consists 
in  making  an  incision  through  the  skin  and  fascia,  and  tlien  work- 
ing gently  in  the  direction  of  the  pus  with  a  director.  As  soon  as 
pus  presents,  a  pair  of  dressing-forceps  is  slid  along  the  groove  of 
the  director  into  the  abscess-cavity,  the  director  removed,  and  the 
blad^  of  the  forceps  separated  so  as  to  stretch  the  opening  and 
make  a  free  exit  for  the  pus. 
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The  complicatwnB  of  acute  absce.s  are  :  1.  H»morrhago  from  the 
involvement  of  a  largo  vessel.  2.  The  implication  of  some  im- 
portant part,  as  the  peritoneal  cavity,  the  interior  of  a  joint,  &c. 
a.  Degeneration  into  a  sinus  or  iistula.  4.  Blood-poisoning 
(aajD'Cpmia,  pywmia), 

A  chronic  absceaa  differs  from  an  acute  in  that  it  is  formed  slowly, 
is  unattondcKl  by  the  oixlinary  signs  of  inflammation,  and  .does  not 
nocessaiily  depend  upon  the  presence  of  the  pyogenic  micrococci. 
The  contents,  moreover,  are  usually  thin  and  curdy,  not  thick  and 
creamy  like  the  pus  from  an  acute  abscess.  In  some  situations, 
however,  as  in  the  chronic  absccsn  in  the  subcutaneous  tissue  so 
familiar  to  the  surgeon,  the  contents  may  differ  very  little  to  the 
naked  eye  from  onlinary  pus,  and,  when  the  result  of  tubercular 
disease,  may  contain  the  tubercle  bacillus.  A  chronic  abscess  is 
generally  fomied  in  connection  with  carious  bone,  joint-disease, 
a  caseating  l^miphatic  gland,  or  tubercular  deposit.  At  times  no 
cause  can  be  discovered.  When  due  to  spinal  caries  a  chronic 
abscess  has  a  tendency  to  bunxiw  in  the  tissues,  especially  in  the 
long  axis  of  the  body ;  and  its  walls  ofton  become  condensed  and 
thickened,  and  lined  with  a  layer  of  smooth  granulations,  which 
give  it  a  vdvety  and  mucous  membrane-like  appearance,  or  they 
may  become  coated  with  a  thick  layer  of  ciiseatiiig  tuberculous 
matter.  The  symptoms  ai'e  very  various,  and  differ  according  as 
the  abscess  is  found  in  connection  with  carious  bone,  a  diseased 
spine,  &c.,  and  will  be  again  referred  to  under  the  head  of  Suppura- 
tion in  Bone,  Psoas  Abscess,  &c.  Hero  it  may  be  stated  generally 
that  the  chief  signs  are  a  fluctuating  swelling,  often  unattended 
with  any  bign  of  inflammation,  and  the  presence  of  some  affection, 
as  spinal  caries,  that  is  known  to  be  often  associated  with  abscess. 
Before  a  chronic  abscess  is  opened  there  are  usually  no  constitu- 
tional spaptoms;  but  subsequently  saprophytic  bacteria  ir 
pyogenic  mi(!rococci  may  gain  admission,  and  long-c<mtinued  sup- 
puration attended  by  hectic  fever  or  lardaceous  disease  of  the 
visceni  is  voiy  liable  to  ensue  and  terminate  fatally  from  exhaus- 
tion, renal  disease,  diarrhoea,  or  hepatic  misc*hief.  Diagnosis, — A 
small  chronic  abscess  in  the  subcutaneous  tissue  may  be  mistaken 
for  a  fatty  tumour,  an  hydatid  or  other  i^yst,  a  blood- ex  travasiition, 
or  a  soft  solid  tumour,  and  it  may  be  quite  impossible  to  anive  at 
:i  C(jrrect  diagnosis  without  j)Uiicture  with  a  grooved  nei^dle.  The 
diagnosis  of  chronic  abscess  connected  with  the  spine,  joints,  &f., 
will  be  further  alluded  to  in  the  so<;tion  on  diseases  of  regions. 
Terminations, — A  chronic  abscess,  after  remaining  quiesc^ent  for  a 
long  pericKl,  may  take  on  increased  action,  and  burst  either 
ext^'rnally,  or  into  a  mucous  canal,  a  serous  cavity,  &c.,  or  the 
wateiy  portions  of  the  pus  may  be  absorbed,  leaving  behind  a 
caseous  mass,  which  may  either  diy  up  or  undergo  calcification ; 
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or  it  may  remain  in  its  caseous  state  for  years,  and  then  break 
down,  and  set  up  fresh  inflammation  around,  and  produce  what  is 
called  a  residual  ah8c€ss.  Treatment. — Small  chi'onic  abscessoa 
unconnected  with  diseased  bone,  joints,  &c.,  may  bo  freely 
incised  and  thou  scraj^d  and  sewn  up  or  drained  antiseptically. 
Large  abscesses,  especially  when  the  result  of  spinal  disease, 
recjuiro  very  e^iroful  management.  If  free  drainage  and  antiseptic 
precautions  are  neglected,  and  the  i)U8  is  allowed  to  undergo 
putixifaction  or  fermentation,  or  pyogenic  micrococci  gain  admission, 
long-continued  suppuration  and  attending  hectic  generally  follow 
and  frequently  terminate  fatally.  Ilence,  many  advise  that  the 
opening  of  a  chronic  abscess  should  be  delayed  as  long  as  possible 
— I.e.  until  it  is  evident  from  the  reddening  of  the  skin,  and  its 
near  approach  to  the  siu-face,  that  it  will,  if  left  longi»r,  burst 
spontaneously.  The  objections  to  this  .i)lan  are,  that  the  evil  day 
is  only  postponed,  and  that  in  the  meantime  extensive  destmction 
of  the  tissues  is  taking  place  as  the  abscess  is  allowed  to  enlarge. 
The  best  plan  would  apjwar  to  be  to  aspirate  the  abscess  frequently 
so  as  to  i*educ(.<  its  size,  and  then  to  oi)en  it  freely  with  antiseptic 
precautions,  and  ensure  thorough  diiiinage  subsequently.  Aspira- 
tion alone,  however,  and  especially  when  combined  with  the  injec- 
tion of  iodoform  emulsion,  will  in  some  cases  suffice,  the  abscess 
drying  up,  and  in  this  way  becoming  cured.  AVhen  the  abscess  is 
lined  with  a  thick  layer  of  caseous  material,  healing  will  be 
promoted  by  nibbing  the  walls  with  a  strong  solution  of  chloride  of 
zinc  (grs.  xl.  to  3J.),  or  by  injecting  iodoform  emulsion  (iodoform, 
10  parts  ;  glycerine,  70  parte ;  water,  20  parte),  or  by  scraping  away 
the  unhealthy  granulations  with  a  Volkmann's  spoon. 

Diffuse  suppuration  may  occur  either,  1,  in  the  substance  of 
the  tissues  or  organs ;  or,  2,  on  the  surface  of  the  skin  or  a  mucous 
or  serous  membrane.  As  examples  of  the  fonner  may  be  cited 
cellular  and  oellulo-cutaneous  eiysiiKjlas,  in  which  as  the  result  of 
a  spreading  infective  inflammation,  extensive  suj)purati()u  occiu-s 
thi'ough  large  ti-acte  of  the  sulx?utaneous  tissue ;  as  examples  of 
tlie  latter,  gonon-hoea,  bronchitis,  and  some  fonns  of  peritonitis. 
The  i«ithological  process  in  both  is  pmctically  similar,  only  that  in 
one  the  inflammatory  producte  (pus)  are  diffused  through  the 
tissues,  and  in  the  other,  over  the  free  surface.  Suppumtion  on 
the  free  surface  of  the  skin  or  mucous  membi-ane  when  the  deeper 
layers  of  those  stmctures  are  involved,  is,  however,  siwken  of 
generally  as  ulceration ;  and  when  the  epithelial  layei-s  only  are 
affected,  as  intertrigo  in  the  ciise  of  the  skin,  and  as  piu-ulent 
catarrh  in  the  case  of  a  mucous  membrane. 

Constitutional  effects  of  long-continued  suppuration.  Hectic  ferer 
and  larduceous  disease, — IIectic  FEVER  is  a  connnon  accompani- 
ment of  prolonged   suppuration   fi*om  whatever  cause  when   the 
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wound  cannot  be  kept  aseptic  and  eflBciently  drained.  It  has  been 
ascril^ed  to  the  drain  on  the  system  owing  to  the  formation  of  large 
quantities  of  pus ;  but  this  is  certainly  not  the  only  cause^  as  a 
chronic  abscess  mav  attain  a  ver\'  larjre  sijce,  and  exist  for  vears 
unattended  by  hectic  a**  long  a^*  it  remains  unopened ;  nor  after 
oiK'ning  does  hectic  occur  if  the  jnis  can  be  prevented  from  under- 
going feniicntative  or  putrefactive  change*^,  and  the  cavity  can  b© 
well  dramwl.  It  would  therefore  rather  appear  to  be  due  to  a 
chronic  blcxjd-jHji^oning,  con8e<iuent  \\\x)n  the  absorption  of  the 
pnxluctn  of  fermentation  or  putrefaction  in  small  quantities  at  a 
time.  Si/mptomn, — Hectic  fever  is  characterized  by  profuse  sweat- 
ing, nipid  wasting,  ncx-tunial  rises  of  temperature  with  morning 
remissions,  and  g<'nerally  by  diarrhoea  and  deiK>sits  of  urates  in  the 
uiine.  The  face  is  i>ale  and  pinchetl,  th(»  cheek  flushed,  the  eye 
bright,  the  pupil  dilated,  the  tongue  iv*!  and  drj'  at  the  edges,  and 
the  j)ulsci  mpid,  small,  and  weak.  The  aj>])etite  gradually  fails,  the 
jttitient  becomes  weak(.*r  and  weaker,  and  dies  exhausted  of 
dian*ha'a,  lardaceous  disease,  &c.  Trentmrnt. — The  cause  of  the 
«u])j>uration  should  be  removt»d,  or,  if  this  is  imi)ossible,  the  absorp- 
tion of  septic  products  should  l)e  iis  far  as  is  pnicticable  controlled 
by  establishing  a  fi*ee  drain  to  the  suppurating  cavity,  and  by 
preventing  by  the  use  of  antiseptics  the  putrefaction  of  the 
discharges.  At  the  same  time  the  system  must  be  supported  by 
nourishing  diet  and  stimulants,  the  sweating  combated  by  dilute 
sulphuric  acid  or  ati-opine,  and  the  diarrhoea  by  opium,  catechu,  or 
other  astringents. 

Lardaceous  disease  is  another  of  the  complications  that  may 
follow  prolonged  suppuration  con80(iuent  upon  long-standing 
disease  of  the  bones  or  joints.  As  the  disease,  however,  perhaps 
fjdls  more  oftcm  under  the  notice  of  the  i)hysician  than  of  tho 
surg(K)n,  the  student,  for  a  description  of  it,  is  referred  to  a  work 
on  MiKlicine. 


SINUS  AND  FISTULA. 

\Vhi*n  an  abx-oKs  ojK'ns  sjM>nt{ineously,  or  is  niM^ncil  artificially. 

Wo  have  W'cn  that  the  cavity  usually  fills  up  with  gi'anulations. 

iJnder  some  circumstimees,  however,  as  when  an  abscess  is  con- 

>i««<!ted  with  dead  Ikhic,  or  contains  a  foreign  Injdy,  or  is  fonned  in 

^*<>iinecti<Hi  with  a  mucous  canal  or  secreting  gland,  or  its  walls 

Hft<T  ojM^iing  an*  piwenttKl  fi-om  remaining  in  contiict  by  muscular 

**<'tioii,  the  al)HfM>s8  d(H*s  notclost*,  but  degenerattw  into  a  sui>j)urating 

^>'H(k  called  a  "sinus"  or  "fistula."     Though  the  temis  *' sinus'* 

«Uiil  *»  fistula  *'  ai*e  oft^'n  used  synonymously,  the foiuier  is  generally 

"I'ldiinl  to  such  a  tmck  when  it  is  only  open  at  one  end,  the  latter 

'^'l^t'U  it  is  open  at  both  ends.     Although,  perhaps,  a  sinus  or  a  fistida 
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more  often  owes  its  origin  to  the  non-closure  of  an  abscess,  and  is 
hence  described  here,  it  may  also  be  the  result  of  a  wound,  of  ulcera- 
tion, of  sloughing,  or  of  a  congcnittil  defect.  Special  foims  of  tis- 
tulae,  as  fistula  in  ano,  recto- vesical  fistula,  salivary  fistula,  &c., 
will  receive  special  notice  under  Diseases  of  Organs.  Here  generally 
it  may  be  said  that  a  sinus,  and  in  some  instances  a  fistula,  is  a  long 
and  often  tortuous  8ui)i)urating  track,  lined  with  a  smooth  mem- 
brane, and  usually  opening  in  the  midst  of  prominent  granulations. 
2'reatment, — The  cause  should  be  sought,  and  if  possible  removed, 
and  the  walls  of  the  sinus  then  i)ressed  together  by  cai*eful 
bandaging.  The  baitdage  should  be  so  applied  as  to  })revcnt  the 
accumidation  of  pus  in  the  deeper  end,  and  the  consequent  recon- 
version of  the  sinus  into  an  abscess.  If  this  is  found  impracticable, 
a  drainage-tube  should  be  inserted  and  shortened  daily  as  the  sinus 
gradimlly  fills  up  from  the  bottom.  \Vhen  the  sinus  has  existed 
long,  and  the  walls  ai'e  callous  and  indurated,  it  should  be  stimu- 
lated by  injections  of  tincture  of  iodine,  nitrate  of  silver,  or  the 
like.  Or  the  lining  membrane  may  be  destroyed  by  chloride  of 
zinc,  the  galvano-cautery  wii-e,  or  the  benzoline  or  actual  cauterj'. 
These  and  such  like  means  failing,  thf  sinus  should  be  laid  freely 
open,  the  lining  membrane  scraped  away  by  a  Volkmami's  spoon, 
and  the  wound  i)lugged  with  iodofoim  gauze  or  other  antiseptic 
material  to  ensure  healing  fi-om  the  bottom.  Where  the  laying 
open  of  a  sinus  would  involve  important  structiu*es,  as  a  large 
vessel,  or  necessitate  an  extensive  woimd,  or  is  otherwise  imprac- 
ticable or  unadvisable,  a  counter-opening  should  be  made  by 
cutting  on  the  end  of  a  long  probe,  and  the  sinus  then  drained  by 
passing  a  drainage-tube  at  first  through  it,  and  subsequently  in  at 
each  end,  and  gradually  withdrawing  the  two  portions  as  the  sinus 
heals.  At  the  same  time  that  these  local  means  are  adopted, 
attention  must  be  |>aid  to  the  general  health,  as  the  intractability 
of  a  sinus  may  depend  in  part,  or  oven  entirely,  ui)on  some  consti- 
tutional derangement.  The  treatment  of  special  fistuloe  is  else- 
where described.  *  {SeeJUtuia  in  awo,  cfec.) 

ULCERATION  AND   ULCEUS. 

Ulceration  is  another  of  the  terminations  of  inflammation,  and 
as  we  have  already  seen,  merely  differs  from  sui)puration  in  that 
the  one  occurs  in  the  substance  of  the  tissues,  the  other  on  the  free 
surface.  In  both  there  is  minute  disintc^gration  and  liquefaction  of 
the  tissues,  with  infiltration  of  leucocytes  and  proliferation  of  tissue- 
cells  and  degeneration  and  death  of  some  of  the  infiltrating 
leucocytes  and  proliferated  tissue-cells ;  in  sui>puration,  however, 
the  infiltrating  and  proliferating  cells  being  unable  to  escape  form 
an  abscess,  whilst  in  ulceration  the  broken-down  tissues  and  pu& 
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are  cast  ofiP  as  soon  as  formed  as  a  discliarge  or  ichor.  An  abscess 
may  therefore  be  said  to  be  a  closed  ulcer,  an  ulcer  an  open  abscess. 
This  molecular  deatli  of  the  tissues  serves  to  distinguish  ulceration 
from  gangi-one,  in  whicli  the  tissues  die  eii  masse  and  are  cast  off  in 
the  form  of  a  slouprh.  The  two  j)roce6st»s,  however,  are  frequently 
combined.  The  Hoftouing  and  breaking  down  of  a  new  growth, 
though  not  genoiully  due  to  inflammation,  is  also  spoken  of  as 
ulccTation.  Ulceration  may  occui-  in  any  tissue  of  the  body. 
Here,  however,  our  description  will  chiefly  apply  to  the  process  as 
it  affects  the  skin  or  mucous  membrane.  Let  us  first  study  the 
process  as  it  may  be  followed  with  the  naked,  eye  in  a  portion  of 
inflamed  skin.  The  cuticle  in  the  centre  of  the  inflamed  spot 
separates  or  is  rubbed  off,  and  a  raw  surface  is  thus  left  which 
gradually  enlarges  in  depth  and  extent,  leaving  an  angry-looking 
sore  exuding  a  stuiious  discharge.  Supposing  the  destructive  pro- 
cess to  now  cease,  minute  red  points  called  '*  granulations  "  spring 
up  from  th(i  surfjice  of  the  sore,  and  the  discharge  is  replaced  by 
pus.  The  ulcer  skins  over  from  the  margins,  till  the  raw  surface  is 
thus  covered  in,  and  flmdly  a  scar  only  is  left  to  mark  the  situation 
of  the  former  wound. 

The  Mintitt  (lututjifs  nva  ils  follows  : — The  tissues  at  the  focus  of 
inflammation  where  stasis  has  uheady  occuitchI  become  infiltrated 

with  seimn  and  leucocytes;    the 

,^^ .  _  ^ _^_      cells  of  the  Malpighian  layer  of  the 

epidermis,  of  the  dermis,  and  of  the 
subcutaneous  tissue  proliferate ; 
the  cells  of  the  cuticle  are  in  con- 
sequence pushed  foi*ward  before 
they  have  had  time  to  assume  their 
hoiTiy  character,  and  the  cuticle 
thus  softened  readily  separates  or 
is  rublKMl  off,  leaving  the  dermis 
raw  and  cxj)osed.  The  infiltrated 
and  softenwl  tissues  forming  the 
surl'juM'  of  the  son*  Ixromc  disintt'gnited  as  in  sui)j>uiiition,  and  are 
r,i>\.  ofY  in  a  niob'cular  and  partly  liquid  fonn,  while  those  a  little 
dft'iKi-  Iwconie  completely  rej)lacwl  by  the  h^uc^K^ytes  and  pi-o- 
lilVrating  cells  wliich  tonn  a  layer  of  vascular  giimulation-tissue 
(ti;r.  ())'  «''-^f><'ntially  similar  to  tliat  forming  an  absct»ss  wall. 
Wln'n  tlic  cause  of  the  ulceration  is  removcni  the  circulation 
around  In-comets  normal,  tlu?  infiltration  of  leucocytes  and  senun 
and  ]>rolif(.'i-jition  of  the  tissutJ-cells  ceas<»,  and  although  the 
Mi]>erli(ial  cf^lls of  the  granulation-tissue  at  fii-st  degenerate  and  are 
east  off  as  i)us,  under  healthy  conditions  the  giunulation-tissue 
M>(»noutl)idaneesin  its  growth  the  superficial  disintegration  and  thus 
fills  up  the  ulci»r.     New  epithelium  is  fonned  from  the  old  epithe- 
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Fio.  6.  —  Diugniiu  of  ulceration. 
Forniation  of  granulation -tisBue. 
New  capillaries  growing  out 
amongst  the  small  round  cells 
from  the  old  capillaries. 
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Hum  at  tho  margin  of  the  ulcer,  ^and  gradually  spreads  over  the 
siuiaoe  of  the  granulations  till  the  ulcer  is  finally  skinned  over. 
The  granulations  develop  into  fibrous  tissue  which  slowly  contract***, 
helping  to  reduce  the  size  of  the  wound. 

Caiises, — Ulceration,  like  suppuration,  is  due  to  the  action  of  the 
pyogenic  micrococci  on  tissues  weakened  by  previous  inflammation. 
For  a  fuller  account  of  tho  cjiust^s  of  ulceration,  therefore,  the 
student  is  referred  to  the  causes  of  inflammation  and  suppuration. 
Here  it  may  briefly  bo  said  that  the  idcerations  of  the  integuments 
so  common  in  siu-gical  practice  are  generally  the  result  of : — 1.  In- 
jury, often  slight,  inflicted  on  jmrts  the  vitality'  of  which  is  already 
lowered  by  poor  living,  advancing  age,  and  chi-onic  congestions  due 
to  varicose  veins,  long  standing,  &c.  2.  Certain  morbid  states  of 
the  system,  such  as  are  i)roduced  by  syphilis  and  tubercle. 
3.  l^ssure,  especially  when  conjoined  with  a  defective  nerve- 
supply,  as  an  example  of  which  may  be  mentioned  bed-sores  occur- 
ring in  cases  of  injur}'  to  the  spinal  cord. 

The  treatment  of  ulcenition  varies  accoixling  to  the  local  condition 
of  the  ulcer  and  the  constitutional  state  of  the  patient,  and  will  be 
discussed  under  Varieties  of  Ulcers.  All  that  need  be  said  in 
general  is,  that  the  cause  should  if  iK)fwible  Ik?  removed,  all  soiu*ce8 
of  irritation  avoided,  the  constitutional  state  of  the  i)atient  treated 
with  appropriate  remwlies,  and  such  dressings  applied  as  are  in- 
dicated bv  the  local  comlition  of  the  ulcer. 

Diseases  of  cicatrices. — After  an  ulcer  htu*  healed  over  and 
the  granulation -tissue  has  l>eon  converte<l  into  fibroiw  tissue,  this 
latter  continues  to  shrink,  leading  to  obliteration  of  the  blood- 
vessels in  the  cicatrix  and  causing  contraction  and  often  dis- 
tortion of  the  surrounding  parts.  Cic^atrices  differ  fi-om  normal 
skin  in  that  they  are  devoid  of  sweat-duct*<,  hair-follicles,  seba- 
ceous glands,  and  lymphatics,  and  being  also  but  ])oorly  su])plied 
with  nerves  and  vessels,  art^  ver\-  apt  to  bivak  down  on  slight 
provocation,  leatling  to  a  re-ojM'uing  of  tho  ulcer.  Moreover, 
owing  to*  their  unstable  natiuv,  they  are  liable  to  undergo  certain 
changes  and  become  the  seat  of  eczema,  hyi)ertroi)hy,  keloid, 
epithelioma  and  warty  excrescences,  and  to  l)e  attended  with 
tching,  pain,  and  intense  neiuiilgia. 
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An  ulcer  is  the  tenn  aj>i)Hed  to  an  open  sore  produce<l  by  a  loss  of 
substance  of  the  free  siu*face  of  the  skin  or  mu('<ms  meinbi-ane  in 
tho  process  of  ulceration,  or  of  ulceration  and  gangrene  combined. 
The  term,  moreover,  is  sometimes  extended  to  any  open  granula- 
ting wound  the  result  of  an  injury  or  operation. 


Variclkt   of 
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Varicliv   of  uken.— 
durived  eitber  horn  theii'  Itxml  conditions  and  hi 
their  eporiiio  cause.     The  dmnu^tortt  of  the  sperifie  uloera,  b 
oftfMi   bfODine  obacunid  bj-  ftixadentiil   lociil   LtmilitiomB. 
luttor  agMii  aro  constnntJir  changing  finiu   day  to  da}',  w 
ulcpT  whifh  at  one  tiiue  would  li«  oiilh'd  I'liUuiis  inny  i " 
in   a  aloiighitig  slate.      The  foUnwin;;  uro  oxaniplcn 
typiKt  ot  uk-ors,  but  in  piuutjeo  many  uiiiior  »hadi»  of  AiBer 
thu  local  agipoarnnceg  are  met  with.  »o  that  it  may  be  i 
iuilKWiiiblB  to  assign  a  givun  ulcer  to  ft  ii;irticiilar  type, 


A.   Ulceri  "'AoM  fJl'iniHrri  lUpnttl  upoii  thfir  heal  t'outitimt,, 

Tilt  timj^n,  hrniHhj.  i-r  liftilini/  u/wr.^Thp  odges  are  s 
shelving,  and  i<xteud  in  tlit-  tonii  of  a  liKiish- white  Him  r. 
iTiMginnl  granulations.  Thn  hoso  is  level,  or  nearly  so,  nnd 
coverod  with  healthy  ^raniilatiiiiis.  Thn  diM-harge  is  inodorutut 
pus,  or  if  the  ulcer  is  droHwd  nntiwptii>n.lty,  and  all  irritatiiM 
avoided,  merely  healthy  Heruin.  The  Niirrounding  akin  is  hea'" 
ITiia  is  the  type  that  all  ulcers  anauiiL.'  wln'ii  h.iijiiig.  Tretdmi 
Hi-Ht  and  protection  by  any  light  iiniiiilJitiii);  dressing  in  all  t 
iisiuilly  required.  When  hirgc,  dratHi'.iiliini  uiuy  be  promot 
akin -grafting.     Two  methods  are  oniplnynl, 

(u)  Old  mttkcl  of  »Wii-jfro/(tny.— Suinll  pieces  of  hoaltiiyal 
including  the  rote  mucoaum  or  actively-growing- epithelial  1>" — ' 
nut  the  whiilc  tliickness  of  the  curium,  should  be  snipped  b . 
potii-nt's  arm  or  elsfwhore  by  the  skin-grafting  BciMors  and  J 
lit  onii>  with  gentle  ])roBsure  ou  the  gnuudatiiig  surface  of  Ihfrifl 
and  retiiinod  there  by  suitalilo  drcsiringn  until  they  bare  bM 
adhi'Mint,     Afttr  a,  low  daj-s  tin-  graftn  often  disappear,  but  \ 

mity  only  Ixri  owing  to  the  loss  of  thn  homy  layer  of  the  Dpiden 

which  givru<  thoin  their  ojiacity.  The  octivD  di«}ier  Uyer  whic-h  is 
tmnnpitroNt  may  ctill  be  there,  nnd  the  grafte,  if  the  procoHs  is  «uc- 
cM«ful,  will  Iwcoine  aj)pareut  in  a  few  days,  a»  in  the  cuunw  o( 
grnwth  the  deeper  cells  are  ])iiHhed  forwunl  uiid  bocomo  l 
From  ooi'h  isli-t  of  epithBliiim  thus  grafted  new  epitlieliiuti  s]  _ 
ovM  the  surface  o(  the  wire  The  granuluUng  Hurfnoi  nf  the  tl 
ntu*t  bt»  heiilthy  or  the  grafting  will  not  succneii.  ^^_ 

(6)  Nfi-  m'lho'I  of  ,kiii.gm/ti>,!,  (Tliiersoh'»).--The  ulwr  should 
llriit  bo  brui^,'ht  int^i  a  heullliy  condition,  nil  (itrung  antimpticw 
washMl  off  with  boiled  wit  solution  so  that  they  may  not  oome  into 
contact  with  the  griLfl^,  ruid  thi<  gronulatioiiB  scnipod  awai% 
rxingitudinnl  (■lifivingw  of  nkin  xbould  thon  lif  taken  from  the  ■ 
or  thigh  with  u  siiurji  mwir,  carrird  on  the  iiiztir  to  the  i|]c«r,  i 
laid  upun  ito  Hurtucv.    Tbn  grafts  should  overlap  thu  t 
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they  will  in  retracting  leave  a  border  of  granulations.  There 
flhould  be  no  subcutaneous  tissue  or  fat  on  the  under  surface  of  the 
graft;  indeed  it  is  only  necessary  to  shave  off  the  tops  of  the 
papillae,  as  the  thinner  the  graft  the  more  easily  it  is  handed.  The 
grafts,  if  preferred,  may  be  taken  from  an  amputated  limb,  or  from 
a  puppy,  rabbit  or  frog. 

The  exuberant  or  fungous  ulcer  is  generally  due  to  obstructed 
venous  return  from  the  granulations,  the  result  of  undue  contrac- 
tion of  surrounding  tissues,  as  seen,  for  example,  after  a  bum. 
The  edges  are  healthy,  but  the  granulations  rise  up  above  the  sur- 
face, and  are  turgid,  dark  rod,  redimdant,  and  readily  bleed.  The 
discharge  is  purulent.  Treatment, — Solid  nitrate  of  silver  or  sul- 
phate of  copper  should  be  rubbed  over  the  granulations  until  they 
are  reduced  to  healthy  proportions. 

The  oedernafoHs  or  weak  ulcer  generally  occurs  in  connection  with 
tubercular  bones  or  joints,  but  any  ulcer  may  become  oedematous  if 
healing  is  delayed  by  the  too  long  use  of  emollient  applications. 
The  edges  and  surroundings  are  generally  healthy ;  and  the  granu- 
lations are  up-i"aised,  flabby,  bulbous,  semi-translucent,  watery, 
and  friable.  The  discharge  is  profuse  and  watery.  Treatment. 
— Removal  of  the  cause  whore  possible ;  uniform  pressure ;  and 
application  of  lotions  of  nitrate  of  silver,  or  like  astringents. 

The  inflammatory  and  inflamed  ulcer, — These  terms  are  applied  to 
ulcers  in  which  the  inflammatory  phenomena  are  the  most  marked 
feature.  The  inflammation  may  depend  on  some  constitutional 
disturbance  consequent  upon  alcoholism,  poor  living,  and  the  like  ; 
or  it  may  be  the  result  of  local  irritation  applied  to  any  ulcer  what- 
ever its  previous  character.  For  the  puri)ose  of  distinction,  the  term 
*'  inflammatory  "  is  applied  to  the  former  condition,  whilst  the  term 
"inflamed"  is  generally  restricted  to  ulcers  of  the  latter  class. 
Inflammatory  ulcers  have  generally  an  irregular  shape,  the  edges  are 
ragged  and  shreddy,  or  abrupt  or  sharp-cut ;  the  surrounding  skin 
is  red  and  oedematouB,  and  the  base  void  of  granulations,  dry,  livid- 
red,  or  covered  with  a  serous  or  sanious  discharge  mixed  with 
tis8ue-d§bri«,  and  if  the  inflammation  is  very  acute,  with  yellow 
sloughs.  When  inflammation  attacks  a  previously  gi'anulating 
ulcer,  the  granulations  become  florid  and  swollen,  and  generally 
slough,  whilst  the  siurounding  paints  present  the  onlinarj-  inflam- 
matorj'  phenomena.  The  treatment  should  consist  of  rest,  the 
elevation  of  the  part,  the  removal  of  all  local  irritation,  the 
application  of  wann  antiseptic  lotions,  as  boracic  acid,  on  lint, 
attention  to  the  constitutional  state,  and  I'egulation  of  the 
secretions. 

The  slowjhing  ulcer, — This  is  merely  a  severer  dogroo  of  the 
former,  and  it  differs  from  it  in  that  the  inflammatory^  l)roco88  i» 
more  intense  and  of  a  spreading  character.     It  is  seldom  met  with, 
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except  in  connection  with  venereal  disease.  The  micro-organisms 
at  work  in  this  nnd  the  next  fonn  of  ulcer  are  probably  only  the 
ordinan'  ]»yr»«j:onic  inicnK^ocoi  found  in  nil  ulcera,  but  here  noting 
witli  pvatcr  intensity  in  a  vitiate<l  constitution.  The  ulcer  spreadfl 
with  *^YVi\i:  ra])i«Iity,  tlio  (mIj^os  are  undenniniHl,  inverte^l,  and  diisky 
n»d,  and  th»>  base  is  c(»vi'r<'d  by  an  ash-grey  or  black  rtluugh.  There 
i>^  commonly  much  pain  and  severe  constitutional  fever.  The 
fn'atim:iit  is  similar  t<>  that  of  the  inflamcnl  variety.  Antiseptiiv 
should  bo  fn^^ly  used  it*  thf  idrer  is  foul,  and  opium  given  if  there 
is  much  pain.  "NVlien  duo  to  syi>hilis,  th(»  ])1*oixt  remedies  for  that 
afT(Mti«>n  should,  of  f(ini-s<».  1m»  given ;  but  mercuiy  should  be 
used  cautiously,  or  be  altogether  withheld  till  the  sloughing  has 
ceasod. 

T]i(  }t/tafjrihi  nir  nlcet\  owing  U)  improvinl  siuiitation  and  hygiene, 
and  the  more  scientific  treatment  nf  woiuids,  is  seldom  seen  at  the 
]H'osont  day,  except  in  conmHtion  with  venereal  disease  in  pei'sons 
whose  constitution  is  thoroughly  broken  down  by  intemperance, 
]x>or  living,  and  general  negb'ct.  The  edges  of  the  uli^r  aro 
iiTcguhir,  sw<)ll<?n,  and  underminod,  and  the  skin  around  is  of  a 
(hirk,  purplish,  and  «lusky-red  colour.  The  suHace  is  devoid  of 
granidations,  and  covered  with  a  <lark  blocMl-stained  ichorous  di»- 
charge  often  mixed  with  slonghs.  When  the  sloughing  proceeds 
t^)  any  ext^Mit,  thr>  nleeration  is  spoken  of  as  8/oM<//tt?*<7/>Afl<7«/«'wa. 
The  ule<'r  spreads  with  fearl'id  rai):<lity,  and  often  desti-oys  the 
whole  orgjin,  as  the  ])enis  or  vuha,  and  is  attended  with  severe 
constitutional  disturbance.  Tnntmtnt,—  Th<^  pitient  should  be 
j>lac<»d  under  an  anjesthotic,  the  surface  of  the  ulcer  dm^,  and  then 
thoroughly  d(*stroy<Ml  with  fuming  nitiie  acid.  I  prefer  this  method 
myself  as  being  most  elHca<"ious  and  radical  in  its  action.  8omo 
surgeons  are  content,  liowever,  merely  to  apply  carl)olic  iwad 
(1  in  20)  or  pon'hlori<le  of  mercurv  (1  in  1000),  and  then  dust-  with 
iofloform.  The  continuous  us(<  of  the  hot  bath  is  oft4.'n  of  much 
ser>'ice  in  phnge<lapna  of  the  penis  and  vulva,  internally  o])iuni 
should  l)e  given  in  full  dow*s,  with  t<>nics,  nourishing  diet,  and  when 
indicatfMl,  stimulant.^.  Thorough  ventilation  and  gocnl  hygiene 
gfuendly  are  imiierative. 

The  chruhir,  niiltun*,  or  iudnUiit  ///<'*t.— This  condition  of  an  ulcer 
is  the  result  of  continue<l  imtation  and  neglect,  in  consc^quence  of 
which  the  edges  become  intiltnitnl  with  infhimniaturv  material, 
which  imjKMles  the  circuhition  and  jn-cvcnt**  healing.  It  is  verj' 
Common  in  the  b)wer  thinl  of  the  leg  in  the  i>oon.»r  chissw.  The 
fjlgos  ar»'  smooth,  white,  callous,  rounde<l,  steep,  and  quite  insensi- 
tive when  touche<l.  The  skin  around  is  g*»nerally  congested  or 
^*5w»matous.  The  l^ase  is  covchkI  with  a  thin  siinious  discharge, 
whilst  there  nre  either  no  gi-aiudations,  or  such  as  aiv  present  are 
^u^all,   flabby,  ixilc  and  ill-formed.    These  ulcers  often  exist  for 
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years,  and  are  usually  atk'iidwl  with  but  little  imin,  and  though  they 
are  at  times  small,  at  other  times  they  extend  nearly  romid  tiie  leg. 
They  ai*e  often  adherent  to  the  fascia,  periosteum,  or  bone.  Old 
callous  ulcere  when  subjected  to  continued  irritation  are  apt,  as  age 
advances,  to  become  epitheliomatous.  Treatment. — The  callous 
edges  should  firet  l>e  softened  by  emollient  dressings,  and  uniform 
pressure  subseijuently  applied  by  a  Martin's  bandage,  or  by  strap- 
ping and  a  bandage.  The  strapping  plaister,  cut  into  strips  one  and 
a  half  inch  wide,  should  be  evenly  applied,  and  extend  two  inches 
below  and  the  like  distance  above  the  ulcer.  Holes  should  be  cut 
in  the  stmpping  opposite  the  ulcer  to  allow  of  the  escape  of  the 
discharge.  Over  the  sti*apping  a  bandage  should  be  applied  from 
the  foot  to  the  knee.  The  Imndage  should  be  changed  daily ;  the 
8trai)ping  once  or  twice  a  week.  Iodoform  or  some  other  antiseptic 
powder  should  be  sprinkled  on  the  ulcer  beneath  the  strapping. 
When  the  ulcer  is  veiy  large  or  extends  quite  round  the  leg  or 
shows  signs  of  becoming  epitheliomatous,  amputation  is  called  for. 

The  varicose  and.  eczematous  nicer, — These  terms  are  applied  to  any 
ulcer,  whatever  its  other  characters,  when  associated  respectively 
with  a  varicose  state  of  the  veins  or  an  eczematous  condition  of  the 
skin.  Both  conditions  fretjuently  occur  together,  and  are  described 
under  Varicose  Veins. 

The  trritahh  or  painful  ulcer, — Though  any  ulcer  may  be  irritable 
or  piinful,  the  above  terms  are  generally  re«tricte<l  to  a  small 
painful  ulcer  about  the  anus  (see  Diseases  of  Rectum),  and  to  a 
small,  superficial,  gc'norally  congestod  ulcer,  commonly  situated 
about  the  ankle,  and  occun'ing  chiefly  in  women  beyond  middle 
life.  The  pain  is  often  intense,  and  is  generally  believed  to  depend 
upon  the  involvement  of  tho  nerve-endings.  Treatment, — The 
improvement  of  the  general  health,  small  doses  of  opium,  and 
cauterization  with  nitrate  of  silver  will  often  suffice  to  cure  tho 
ulcer.  Li  inveterate  cases  an  attempt  may  be  made  to  divide  the 
nerves  subcutaneously  after  the  manner  of  Hilton. 


B.    Ufcers  whose  characters  depend  upon  their  specific  oriyin. 

Tuberculous  or  Strumous  ulcers  are  genemlly  due  to  the  breaking 
down  of  enlarged  tuberculous  lymphatic  glands,  the  bursting  of 
subcutiincous  tuberculous  abscesses,  or  the  ulceration  of  the  so- 
called  tuberculous  or  strumous  nodub^s.  They  are  generally 
multiple  and  often  confluent,  forming  an  inegulur  indolent  sore. 
The  edges  are  pale,  bluish-pink,  thin,  and  undennine*!.  The 
granulations  are  pale,  oedematous,  protruding,  and  readily  bleed 
when  touchtnl.  The  discharge  is  thin,  yellowish-grcf^n  and  scanty. 
£iilarge<l   glands    and    cicatrices  of   former  ulcers  are  fiequently 
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I)i"e8ent  in  their  near  neighbouihood.  The  cicatrices  are  geneiviUy 
raised,  ])ale  piiik  or  whit**,  whilst  the  skin  is  often  puckered-in 
around  them.  Treatment. — Constitutioiiallv  that  for  struma  and 
tubercle.  Ijocally  the  soi-e  should  be  destroyed  by  paring  away  the 
ed^os  and  scmjHng  the  base  with  a  Volkmann's  spoon.  The  cicu- 
tiicL'd  may  sometimes  bo  dis])ersed  by  re})eated  blisterings  or  by 
subcutaneous  division. 

Si/phifitic  ulnrs. — l*rimaiy  ulcers  or  chancres  are  described  under 
syi)hilis.  Those  occui'ring  in  the  ("ourse  of  constitutional  sj'philis 
may  be  divided  into  the  superficial  and  deej).  (a.)  The  superficial 
occur  in  the  course  of  pustular  and  tubercular  8y])hilides,  and  are 
often  ass(jciate<l  with  patches  of  these  eruptions  on  other  parts  of 
the  b(Kly.  They  are  usually  circular  or  crescentic  in  shape,  spread- 
ing by  their  convex  margin,  and  healing  on  theii*  ^concave.  Their 
edges  are  shaip-cut  and  often  surrounded  by  an  areola  of  dusky 
redness ;  their  base  is  but  slightly  dejn-essed,  and  of  a  dark  red 
colour,  and  is  often  covered  by  a  yellow  slough,  or  a  rupial  or 
ecthymatous  scab.  Several  of  these  ulcers  frequently  c<Mdesce, 
giving  rise  to  a  seipiginous  or  annular  form  of  iilccration,  which  is 
very  chamcteristic  of  syphilis.  (/>.)  The  dtep  are  due  to  the  break- 
ing down  of  gummata.  They  are  circular  or  oval  in  shape;  their 
edges  are  st<.'ei),  shai'2)-cut,  slightly  8(?ooped  out,  and  of  a  dull  red 
colour ;  and  their  bast*  is  depressed  and  covered  with  a  yellow  wet- 
wasli-leather-like  slough  and  the  debris  of  bi-eaking-down  tissue. 
Thf^y  leave  slightly  depressed,  white  cicatrices,  often  sunx>unded 
with  })igmontation.  7Vea<«<e//^— Constitutionally,  iodide  of  potas- 
sium should  be  given  in  full  doses,  combined  in  obstinate  caseH 
witli  small  doses  of  merciu'y ;  whilst  locally  a  ])Oultico  may  be 
applied  tiU  the  slough  has  separated,  and  then  black  wash,  iodofoim, 
or  the  red  oxide  of  mercurv  ointment. 

Qoitiy  ulcers  are  such  as  ai"e  met  with  over  g<.)uty  imuI^j.  They 
are  small  and  supeiiicial,  and  the  discharge  as  it  (hies  leaves  a 
chalklike  deposit  of  iu*ate  of  soda  on  the  surface  of  the  \ilcer. 
The  treatment  is  that  for  gout. 

The  scorbutic  ulcer, — Should  an  ulcer  exist  in  a  i>ei*son  affected 
with  scun'y,  its  surface  becomes  covered  by  a  s]K>ngj%  dark- 
coloui-ed,  strongly-adherent  foetid  cnist,  tho  i-emoval  of  which  is 
attendcnl  with  free  bkvding.  and  is  followed  by  the  mjiid  reproduc- 
tion of  the  same  material.     The  trttttmeut  is  that  for  scurvy. 

Aw/>oM«,  epitfieliomatous,  nnJetif,  atrchtomaittus,  and  sarcirniatous 
vlcers  will  l)e  found  described  in  the  sections  on  Lupus, 
Tumours,  &c. 
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GANGRENE  OR  MORTIFICATION. 

.Uthough  gangrene  may  occur  from  causes  other  than  inflamma- 
tion, it  is,  as  we  have  seen,  one  of  its  results,  and  is  therefore 
desciibed  here.  It  differs  from  ulcei'ation  in  that  the  affected  tissue 
dies  tit  mu88e  instead  of  in  a  molecidar  maimer. 

General  outline  of  the  proce4is, — Let  us  take  as  our  typo  gangrene 
as  it  occurs  in  a  superficial  part  as  the  result  of  inflammation.  The 
jjart  which  was  previously  hot,  rcnl,  painful,  and  swelled  becomes 
cold,  gradually  falling  to  the  temi)ei*ature  of  the  suiToundiug 
medium.  Tlie  pain,  which  just  before  the  gangrene  sets  in  is 
often  of  a  peculiar  burning  character,  ceases,  and  sensation  is  com- 
pletely lost  both  to  the  touch  and  to  other  external  stimuli.  The 
skin,  formerly  red,  l)ecomes  of  a  peculiar  pale  earthy  colom\ 
mottled  in  places  with  j)atches  of  gi-een  or  red.  Now  the  cuticle 
separates  in  the  form  of  blebs,  or  vmi  be  removed  by  gentle  laibbing, 
leaving  the  dermis  below  wet  and  slipper^'.  A  peculiar  crepitant 
sensation  is  felt  on  pressiu'e,  on  account  of  the  fonnatiim  of  putres- 
cent gases  in  tlie  tissues,  which,  if  cut  into,  ai*e  found  stained  and 
inliltrated  with  a  reddish  fluid.  The  part  next  becomes  blackish- 
brown,  and  exhales  the  peculiar  odour  of  decomposing  animal 
matter.  Supposing  the  process  ceases  to  spread,  ulceration  is  set  up 
at  the  expense  of  the  living  tissue  bordering  upon  the  gangrenous 
jMirt ;  a  bright  red  line  (the  line  of  dtmarcuWon  as  it  is  called)  is 
thiLs  formed  Ivetween  the  living  and  the  dead ;  this  deepens,  and 
finally  the  gtmgrenous  })art  is  thrown  off  in  the  fonn  of  a  aphicelus 
or  slomjhy  leaving  a  healthy  granidating  wound  which  cicatrizes  in 
the  usual  way.  The  minute  changes  which  occui*  duiing  the  above 
l>roce8s  are  as  follows : — In  consec^uence  of  the  intense  action  of  the 
micro-organisms  and  theii'  products  on  the  weakened  tissues  the 
infiltration  of  leucHX'j'tes  and  proliferation  of  connective-tissue-cells 
are  so  excessive  that  the  blood  supply  of  the  tissues  at  the  focus  of 
inflammation  is  cut  off  by  the  compression  and  thromlxjsis  of  the 
smaller  arti^iies  and  ca])illanes,  and  partly  owing  to  the  loss  of  the 
blofxl  supply  and  partly  as  the  result  of  the  direct  action  of  the 
products  of  the  micro-organisms  the  j)art  loses  its  vitality  and  dies. 
ITie  red  corpuscles  break  down,  and  their  luemoglobin  is  dissolveil 
in  the  albuminous  fluid  infiltrating  the  tissues,  and  sbiins  them  a 
deep  red  ;  biicteria  make  their  way  through  the  skin  and  i)utref ac- 
tion sets  in.  The  tissues  disintegiiite  and  liquefy,  sulphuretted 
hydi'ogen  and  other  putrescent  ga^es  are  genenited,  and  the 
part  i-apidly  passes  through  changes  similar  to  those  it  woidd 
undergo  if  it  were  no  longer  in  connection  witli  the  body.  Unless 
bacteria  enter,  the  tissues  midergo  fatty  changes  [necrobittsia)^ 
not  putrefaction.  If  the  gangi*ene  ceases  to  s])rea<l,  the  living 
tissues  immediately  in  contact  with  the   dead   part,  uwin^r  to  the 


'Mi  OEXKllAL  PATHOLOGY  OF  SURGICAL  DISEASES. 

irritation  of  tho  inicro-orgjinisnis  and  their  productn,  become 
iiit4«iiH(*ly  iiiflained  (honco  the  red  line  of  demarcation)  and,  sub- 
HCKjuently,  in  consequencf^  of  the  action  of  the  products  of  the  micro- 
organiwns  and  of  thy  leucocytes  and  prolifemted  ti88ue  cells,  with 
which  tliey  byconi<'  infiltrated,  soften  and  dLsintegmte,  and  pus  is 
fornie<l  in  the  wav  described  under  Ulceration.  The  cohesion  of  the 
tissucH  bein^  thus  lost,  the  dead  part  is  cast  off.  llacmorrhage,  during 
the-  ]»rocess  of  sei)aration,  is  prevented  by  the  thiximbi  filling  tho 
V(;ssels,  wliich,  suhst^iueiitly,  Ixjcome  permanently  sealed  as  explained 
in  the  se(?tion  on  Ibemon-hage.  (imuulations  in  tho  meanwhile 
sj)rin«^  up  on  the  surface  of  tho  ulcer  left  on  the  removal  of  the 
slouch,  and  cicatrization  is  finally  effectecl.  In  tho  meanwhile,  if 
the  ^uif^roniiis  at  all  exteUvsive,  or  affects  a  vital  organ,  us  a  knuckle 
of  inti'stine,  it  exercises  a  marked  effect  on  tho  constitution.  The 
vital  j)ow(.<i*s  are  depn^ssed,  the  heait's  action  is  feeble,  tho  pulse 
small,  soft,  and  (luickened,  the  tongue  dry  and  brown,  tho  lips 
uYo.  covered  with  sordes,  and  the  api)etite  is  lost ;  whilst  later,  as 
the  products*  of  putrefaction  are  absor})ed  into  the  system,  symp- 
toms of  sei)tic  poisoning  [aajtramiiu)  set  in. 

Th(^  aliovi'  may  be  taken  as  a  tyi)e  of  what  is  called  inflammatory 
gangi-t^ne.  (Jangi  ene,  however,  may  result  from  causes  other  than 
inflammation,  and  the  dead  paH,  instead  of  becoming  swollen  and 
infiltnitrd  with  fluids,  may  shrivel  up  and  become  quite  dry  and 
mummified.  Ilenco  the  division  sometimes  made  into  moist  andrfry 
gangi'cne. 

Tlio  moist  or  (by  apj)eai*ance  of  the  pai-t  dei)ends  to  a  gixjat  extent 
upon  whether  the  tissues  at  the  time  that  gangi-ene  suiHjrvenes  are 
chargeil  with  blocxl,  as  in  inflaunnatory  gangivne  and  in  gjingi'eno 
from  venous  obstniction  ;  or,  whetlier  they  are  more  or  less  deprived 
of  bloo<l,  as  in  gangi'cne  from  the  blocking  of  the  main  arteiy  supply- 
ing the  jMirt.  The  two  conditions  sometimes  i-un  into  one  another, 
the  dead  i)art  at  first  being  moist,  and  subse<iuently  becoming,  as 
the  fluiibi  evaponite,  monj  or  less  diy.  Tlie  diffei^ent  appearances 
presented  by  the  gangienous  pai-t  will  be  fuilher  described  imder 
Varieties  of  Gangrene,  as  it  vari;.*s  according  to  tho  cause  producing 
it.     Tho  rauftts  of  g.mgrene,  therefore,  must  tii*st  bo  cimsidored. 

Causes, — The  immediate  cause  of  gangrene,  whether  the  pi*ocesd 
is  inducfMl  by  inflammation,  as  descrilx'd  alxjve,  or  otherwise,  may 
l>e  siiid  to  be  any  agent  whicli  is  capable  of  destroying  tho  vitality 
of  the  tissues  or  cutting  off  their  nutrient  su]>])ly.  Tlio  agents  cap- 
able of  inducing  one  or  other  or  both  of  tliese  conditions  are  very 
numerous.  Some  of  tliem  are  in  themselves  alone  sufficient  to  act 
in  this  way.  For  others,  however,  to  become  oi)eiative,  certain 
l»rior  changes  in  the  tissues  would  ajjpciir  to  be  nei*essjiiy.  The 
caus(?s  of  gangi'ene,  tlien.'fore,  may  be  considered  under  tho  heads  of 
prcdisi>osing  and  exciting. 
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The  Predisposiiifj  causes  nro  such  as  impair  tho  vitality  of  the 
tissues,  and  render  them  less  able  to  resist  injurious  influences. 
Tliey,  therefore,  include  those  already  given  under  Inflammation 
(p.  o),  and  amongst  them  may  be  especially  mentioned  old  age, 
feeble  action  of  the  heai-t,  chronic  congestion  of  a  part,  deteriorated 
blood  as  in  diabetes  and  Bright's  disease,  and  impaimient  or  loss 
of  norvo  influenco  from  injury  or  disease?  of  tho  nerve-centres  or 
nerve-tiiinks. 

Kxcitintf  causes. — These  may  bo  considered  under  the  following 
heads: — 1.  Physical  or  chemical  agencies^  which  act  by  directly 
destroying  the  vitality  of  tho  tissues.  Among  these  may  be 
menticmwl  mechanical  violence,  as  a  severe  crushing  of  the  whole  or  a 
part  of  a  limb ;  excessive  heat,  as  in  bums  and  scalds;  int<>nse  cold, 
us  in  frost-bite  ;  chemical  action  from  strong  acids,  alkalies,  putrid 
secretions,  and  the  like.  Although  these  may  act  by  directly  kill- 
ing the  tissues  of  the  part,  their  acticm  is  often  aided  by  inflamma- 
tion, as  seen  for  instance  in  a  crushed  foot,  where  both  the  injury 
and  the  subsequent  inflammation  determine  the  death  of  the 
member.  2.  Inflammation  cnuses  gangrene  in  part  by  the  pressiu-oof 
the  inflammatory  cxucLition  and  the  thrombosis  of  the  vessels  cut- 
ting off  the  nutntive  supply,  but  chiefly  by  the  action  of  the  initant 
causing  the  inflammatitm.  Tho  latter  is  especially  the  case  in  the 
septic^  and  infective  inflammations,  tho  noxa  here  being  either 
the  products  of  putrefaction  or  micro-organisms,  especially  the 
streptococcus  pyogenes.  Some  inflammations  always  t(»rminate  in 
gangrene,  as  carbiuicle.  The  manner  in  which  micro-organisms 
pi-oduce  gangivme  is  not  detenuined,  but  it  is  believed  to  be  due  to 
the  action  of  their  products  on  the  tissues.  3.  Obstruction  to  the 
arterial  supply,  as  fi*om  ligature  of  the  main  ai-ter^',  embolism, 
thrombosis  or  rupture  of  the  artery  supplying  the  part,  and  spasm 
of  the  arterioles  due  to  long  ingestion  of  ergot.  4.  Ohstruction  to 
the  cupillary  circulation  fi*om  thrombosis  or  pressure.  As  examples 
of  this  may  1)0  mentioned,  bed-sores  from  pressiu-e  of  the  part 
between  the  bed  and  a  point  of  bone ;  the  death  of  the  skin  and 
bme  in  cellulitis  and  periostitis  respectively  fi'om  com])res.sion  of  the 
capilhiries  by  the  infliammatory  effusion ;  local  sloughing  from  the 
pressure  of  a  splint  or  a  new  growth ;  cancrum  oris  from  thix^mbosis 
of  the  capillaries,  &c.  5.  Obstruction  to  the  venous  return  as  seen  in 
strangulated  hernia,  paraphimosis,  tight  bandaging,  &c.  Obstiiictod 
venous  return,  however,  is  generally  associated  with  obstruction  to 
tho  arterial  supply  as  well. 

The  Sigiis  of  gangrene  vaiy  considerably  according  to  the  cause. 
The  general  symptoms  in  the  acute  inflammatory  form  have  already 
been  given  in  the  outline  of  the  process  (p.  35).  Those  of  the 
special  forms  will  be  further  mentioned  under  varieties  of  gangrene 
and  elsewhere,  as  in  the  section  on  Cancrum  oris,  &c. 
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'riio  Trfittrntitf,  liko  the  symptoms  of  giiiipri-ciio,  depends  so  much 
upon  the  cjiuscaiul  naturo  of  the  jraiifn*eiio,  tliat  its  details  can  only 
Im^  ;^vf'n  iindor  \\\v  sporial  vanotios.  IIc»re,  however,  it  may  be  said 
tliat  the  p»noral  indicaticms  for  treatment,  whatever  the  variety, 
aro—  ( 1 )  To  romovc  wliorc  possible  tlie  oauso,  as  a  tight  bandago  con- 
strictin^r  a  limb,  putrefactive  pnK'ossos  in  wounds,  tension,  pressure, 
an<l  so  on.  ['!)  To  pn*vent  pin;rivne.  when  threatened,  from 
actually  <M'rurn!i«r  by  maintainin«r  the  warmth  of  the  part,  and 
end«*av»>urinp:  t(»  relieve  the  embarrasse*!  circulation  by  elevating 
thi*  limb,  and  by  pintle  friction  when  there  is  venous  congestion ; 
and  {:{;  "When  pinp*»»in*  lias  actually  <K'curred,  to  check  it  spread- 
iiijr:  to  ]))'i»mnte  the  srpiration  of  the  «lead  finm  the  living  part,  or 
rfmn\i'  it  by  amjmtation  ;  to  control  us  far  as  ]Kissible  the  forma- 
tinii  nf  tlu'  prinlucts  of  jmti*efacti»>n  by  keejiing  the  jwrt  dry,  and 
by  thi'  ii'.M'  use  of  auti>c])tics ;  to  suppoi-t  the  imtient's  strength; 
to  ruuiil.Taet  tlu'  deh'tenous  effects  on  the  constitution  from  the 
al>M»r]»ti<»n  oi  tin-  st'i»tic  i><»ison  ;  and  to  soothe  jwiin  by  opium. 

Varitt-m  of  ffati!frui*\~~^\o  have  just  mH^u  that  gjuigrene  is 
•rein'i-ally  divi<le<l  into  tlie  moist  and  dry  acconling  to  the  condition 
of  the  ^:;ui;rrennus  pai^t.  Although  tliesj*  may  Ik*  looked  u]X)n  as 
more  nr  h^^s  a»'ri»li>iital  conditions.  d('])euding  ujMin  tlie  ani<mnt  of 
fluid  ill  the  tis.snfs  at  tin*  time  that  g:m«:n'ne  suj)ervem»s.  they  are 
convi'iiieiit  fnr  thf  lauTMJsi'of  classificMtion,  and  an'  thus  used  here. 
As  rxank])h>s  of  nmist  «ran«rrene  may  1m'  mentione<l — (1)  Inflamma- 
tory «rjmjrren»',  ^2^  Traumatic  gangi'ene.  (;{)  Hospital  gangrene. 
(4)  PhapNlirna.  ['))  Caiicrum  oris  and  Noma.  ((>)  Carbuncle,  (7) 
liinl-sons.  (S)  l)ial><»tic  ^^angreni'.  A>  exam]»h's  of  the  dr^* — 
(P  Sj'nil;*  pinj^n-iu',  (li)  (langn'iM"  fii»m  embolism  <»r  ligature  of  a 
main  art.Ty,  ^.'0  tianp-JMie  fmm  in»st-bit«%  and  {4)  I^aynaudV 
dis«'as«'.  Thus  it  will  b*  si-i'n  that  tln'n*  may  bi'  made  almost  as 
manv  \arieties  of  giuigi'em*  as  there  arr  eau><'>  jinxhicing  it.  Here 
only  a  brief  aecount  of  a  f«'W  of  the  ty])ical  vari»*ti»*s  can  Ik*  given  ; 
othei>,  as  IIns]>ital  g:ingi-«'ne.  Phagt-ilnMia.  Canerum  oris,  &c.,  are 
d»'s<'ribe*l  in  tin*  sections  on  S']»tie  ]ii*ocom's  in  wimnds,  Disejises  of 
the  Chej'ks.  Skin,  &c. 

TliAl'MATlc   (lANcJUKNK  may  be  dividinl  into  the  loral  and  the 

sju-eading. 

IjH'til  Irainnnllr  ifntiffnnt'  is  of  4'nmnkon  nrcuiTenc**  in  surgical 
hos])ital  i)i-actic»*.  It  may  be  the  n^sult  of  a  si-v.-re  injury,  such  an 
the  crushing  of  a  limb,  when'by  th.*  tissu.'s  an*  kille<l  outiight  or 
thi^ir  vitality  is  si>  loweiisl  that  the  blmMl  ex  tunas;!  ted  fi-om  the 
woundi-d  vessels  is  sufficient  in  addition  t<»  the  lowering  of  their 
vitality  to  kill  then>.  Again,  it  may  Im*  due  to  the  rupture  of  a 
main  arter>'  or  Vfin  without  any  lesion  of  tin*  skin.  Tlie  ni/mpioms 
thosp  cnn^s  ai-e  as  follows: — Tlie  limb  is  cold  and  swoHen.  its 
»*ibilitv  is  \ot-t  nr  blunte<l.  and  tlie  jmlse  Ih'Iow  the  scat  of  injury 
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is  indistinguishable.  As  the  patient  i*ecovers  from  the  shock  of  the 
injury  the  circulation  may  return  and  all  may  bo  well;  or  the 
vitality  of  tho  part  may  become  completely  lost,  the  skin  dis- 
coloured, and  the  other  signs  of  putrefaction,  already  described,  set 
in.  Hero  the  process  is  entirely  a  local  one,  and  is  dependent 
neither  on  constitutional  disturbance,  inflammation,  nor  septic 
agt^ncies.  But  if  the  limb  be  not  removed,  the  septic  products  will 
give  rise  to  local  inflammation  and  to  constitutional  signs  of  blood- 
l)<):soning.  The  trentmevt  consists  in  amputation  well  above  the 
gangi'enous  ])art  as  soon  as  the  diagnosis  is  thoroughly  established ; 
but  as  long  as  it  is  doubtful  whether  the  limb  will  not  recover, 
the  i>art  should  bo  handled  with  all  gentleness,  kept  warm 
with  cotton-wool,  and  placed  at  rest  on  a  pillow,  while  stimulants 
should  be  administered,  and  tight  bandaging  and  splints  avoided, 
as  such  might  be  sufficient  to  determine  the  death  of  the  part. 

Spreading  traumatic  gangrene  is  a  much  more  serious  aflPection. 
Here  the  gangrene  spreads  with  fearful  rapidity  towanls  the  trunk, 
and  is  attended  with  severe  constitutional  s\nnptoms.  It  occuw  in 
two  forms,  one  of  which  appears  to  depend  upon  the  constitutional 
condition  of  the  patient  and  is  unattended  with  inflammation  ;  the 
other  upon  an  infective  inflammation.  The  former  occurs  in 
persons  whose  vitality  has  been  lowered  by  previous  ill-health  or 
internal  injuiy.  It  usually  comes  on  about  the  second  or  thiixl  day 
after  an  injiu-y  that  has  been  generally  though  not  necessarily 
sevei*e.  The  limb  becomes  swollen,  cold,  and  of  an  earthy  or  leaden 
hue,  and  the  gangiene  rapidly  extends  towanls  the  trunk  un- 
attended with  any  locjil  sign  of  inflammation ;  the  patient  falls  into 
a  t>'])hoid  condition,  and  sinks  as  the  gangrene  reaches  the  trunk. 
The*  second  or  infective  form  is  most  frequent  after  severe  crushes 
or  bruises  of  a  limb,  especially  the  lower,  with  injurj'  of  the  bone, 
as  compound  fracture  attended  with  extravasation  and  retention  of 
blood  or  serum  in  the  tissues.  The  gangrene  begins  at  the  e<lge  of 
the  wound  and  spreads  up  towards  the  trunk,  but  is  preceded  by 
a  blush  of  inflammatory  redness  and  emphysema  of  the  tissues. 
In  this  case  the  gangrene  is  probably  the  result  of  an  infective 
micro-organism  in  the  wound  {bad/ ins  (Edemaits  malign i) ;  the 
system  becomes  poisoned  by  the  absoq>tion  of  the  products  of 
bacterial  growth;  and  the  ordinary'  signs  of  septic  intoxication 
{aaprcemia)  ensue. 

Treatment. — In  the  first  variety,  depending  on  the  constitutional 
condition  of  the  patient,  no  treatment  hitherto  has  been  of  any 
avail,  as  the  gangrene  almost  invariably  occurs  in  the  flaps  if 
amputation  is  pi»rformed.  In  tho  second  variety,  amputation, 
OS  far  removed  from  the  injury  and  gangrene  as  possible, 
should  be  resortcsd  to  early,  so  as  to  be  well  ai)ove  the  infiltrated^^ 
tissues.      It  is  of   no  use  waiting  for  a    line*    of   demarc^tion^^^ 
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as  one  docs  not  form.  The  Htivngth.  mmt  I»  supported  by  stiinu- 
Innta  and  fluiil  itouriahmoiit.  anil  opiuTn  given  to  reliore  puiii.  Ae 
thti  gnngreiio  often  spreads  liipb(>r  along  the  iimer  eiUo  ut  the  liinli 
thaii  the  outer,  the  flui«  aluiuld  in  tiutJi  ca«et(  be  taken  fratn  the 
outer  aide  ea  as  the  better  to  avoid  the  infiltrat«Hl  tissuM, 

Senile  oakqre.VK  U  generally  token  ae  a  typical  exnmple  of  Ow 
dry  vnrioty,  but  is  otton  more  or  le^s  nioiat  whun  startin);  in 
inflaiuinatory  action.  It  in  usually  the  meult  ot  calfdlirntion  or  of 
■ttlioronuk  of  the  artoriue  and  oonsoqueut  cluttinK  of  blouil  on  their 
rouKhunod  Buj-faee,  n  couao  reudared  wore  offectivp  in  olil  [nxtplfj 
by  the  woak  propellinj;  action  of  the  IiiHtrt.  uiid  fumble  i-in'ulBtinn 
through,  tbi!  lower  liiubs.  It  luny  oocwuonalty  be  produced  bjr 
omboliaui.  It  often  begins  npjinrently  spontaiieuiiely  as  a  bludc 
spilt  on  one  of  tbe  toes  or  the  aide  of  the  foot ;  or  it  may  start  ■»  a 
slight  oi'  difiuto'  iiifianuuation  imluted  by  cutting  n  com.  u  trivial 
injury  of  tbo  foot,  or  ulceration  of  u  biuiioii,  aiiil  its  often  pru^Mkil 
by  coldness  and  nnnibnetw.  or  cmuil)  in  the  feet.  It  uiny  gnulually 
involve  tile  whole  foot  and  part  of  the  leg.  tbe  (iBrtc  iMHuminK  <hry, 
blaulc,  and  shrivelled.  Tlie  prtJcesB  of  Bepamtioii  ia  usually  very 
slow,  and  at  fli'xt  is  attended  with  very  little  wnetitutioiiul  dieturlv- 
anoo.  It  frequently  tenninatfs  fatally.  'J'rtutjnent. — It  is  gener- 
ftUyhold  that  the  parts  nhould  bcatlowi^  toseporaUispoutani-ouely, 
tbe  surgeon  merely  Hlepping  in  to  he)])  nature  by  Revming  the  bono 
nr  any  tendons  that  may  roinnin  afl«r  th(«  wiftoT  ttssnos  hare 
nepnnted.  If  thix  treatment  is  foUowt'd  the  limb  in  the  nieoutimo 
■hould  be  kn)>t  nt  a  uniform  tem)ienittire  by  wrapping  it  in  cotton- 
wool :  the  iHlour  of  the  gangrenous  part  kept  in  check  by  ilrcenngH 
ot  iodoform  or  dried  I'tinicoiJ  ;  the  strength  aupportoil  Ijy  fluid 
uourishinent  luid  stimulants ;  uiul  jioiti  relieved  and  the  cii'culatini) 
rontrallnd  by  sniMll  doses  of  opium,  The  result  i>f  tlii^  tn^ulniMiit, 
hiiwrvfir,  is  ut  tlio  best  uusatistuctory.  It  h.i-  !'■  n  i'r..|i  .-,  J  \,\- 
Mraiutebin9cHi,thr.rf.ri.re,  tonmputiiteatiMl- .:  ■  ^  m'- 

givne,  f,g.,  through  thi'  thigh  in  gangrene  (p(  ili  .  ■  .  .  t  mi 

to  amputation  in  the  n.?ighbiiurhood  being  tlu'  I  il<  l::^  "I  'ih-  ItujM 
to  alough,  thp  risk  of  ^..crmdiiry  hajmonluigc,  niid  thc>  difficulty  of 
eocnriiig  the  arti-ritw.  Thi'""  diingi-ii^  have  probiiblj-,  however,  beMi 
miuA  Inasinied  Bini'i>  the  iiitriKhii'ttoii  <if  nntiseptics,  and  sucuesdful 
oowM  ot  Binputiitiim  through  thn  thinin'st  ]Hui  ot  the  Icg^  much 
lem  anvnre  |iroci-diirc  iu  itself  than  umputiitioii  through  the  thigh 
—have  been  rejwrtcd, 

UMBKTtu  riAXOKKKK,  as  the  name  iinpb'es.  oovurs  in  jjersous  the 
aubjtKft  of  diabetes.  The  exciting  cnusee  of  the  gangretie  are 
probably  the  same  as  in  other  foniie  though  arterial  liisoaso  and 
paritfhLTal  neuritis  would  appear  lo  he  the  most  cniitnion.  Iiiabetio 
gangrene  in  some  re»))ectH  reneuibles  senflo  goiigrcne  in  that  it 
.usually  uccum  in  mijilnratcly  old    people, 
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extremity,  frequently  in  the  toes  or  the  solo  of  the  foot,  and  is 
g.^nonilly  the  ivsul*^^  of  a  tiifling  injurj^  or  an  inflamed  com,  or, 
at  times  of  a  i)erf orating  nicer.  It  usually  spreads  more  rapidly, 
however,  shows  little  tendency  to  be  limited  by  a  line  of  demarca- 
tion, and  instead  of  being  dry,  generally  remains  moist.  The 
activity  of  the  gangrene  woidd  appear  to  depend  upon  the  weak- 
enod  tissues  in  diabc^tes  br»ing  unable  to  resist  the  action  of  micro- 
organisms and  thoir  jiroducts,  and  forming  a  favourable  nidus  for 
th^^ir  growth.  Mr.  GcMlk'C'  would  distinguish  two  chief  forms  of 
diabijtic  gangrene : — In  one,  depending  upon  arterial  disease,  the 
spi\'ad  is  nipid,  the  i)ain  gi\uit,  and  there  is  little  tendency  to  the 
fonnation  of  a  line  of  demarcation.  In  the  other,  depending  upon 
pc*nphoral  neuritis,  the  progress  is  slow,  the  pain  slight,  and  spon- 
tineous  separation  may  occur.  Treatment, — Hitherto  amputation 
hiw  been  g.'nr»rally  deomed  inadmissible  for  fear  of  sloughing  of  the 
flaps,  and  the  treatment  has  consisteil  of  diy  antiseptic  dressings, 
dieting  and  ojiium.  Recently,  however,  amputation  at  a  distance, 
1*.^.,  through  the  thigh  in  gangi*ene  of  the  foot,  has  been  successful  in 
the  hands  of  Godlee,  Spencer,  and  others.  In  the  rapidly  spreading 
form  amputation  at  a  distance  is  perhai)s  the  best  treatment  since 
thc^  arteiial  disease  generally  extends  to  the  knee,  but  not  fui*ther. 
In  the  more  slowly  spreading  fonns  the  j)art  may  be  left  to  separate 
spontaneously,  or  Ik*  removed  just  above  the  gangi-onous  spot.  In 
all  cases  the  strictest  antiseptic  precautions  must  be  taken.  Do  what 
we  will,  however,  there  is  always  a  danger  of  death  from  diabetic 
coma,  a  condition  which  is  liable  to  follow  the  most  trivial  oj)eration 
in  diabetics. 

Raynaud's  Disease  is  a  peculiar  form  of  spontaneous  gangrene 
usually  affecting  symmetrically  the  fingers,  toes,  and  more  rarely 
the  eai-s.  It  as  a  rule  occurs  in  children  or  young  j^ersons  who 
have  previously  suffered  for  a  longer  or  shorter  period  from  inter- 
mittent attacks  of  numbness  and  coldness  of  the  extremities, 
generally  brought  on  by  cold  weather  {lacal  syncope),  followed  later 
in  many  cases  by  bluem»8s  and  congestion,  accompanied  by  burning 
pain  {local  asphyxiu),  which,  in  its  turn,  shows  a  tendency  to  run 
into  actual  death  of  the  part  [gangrene).  The  gangi'one  is  usually 
of  the  diy  kind,  but  in  the  toes  and  shins  a  bleb  often  forms,  and 
the  parts  slough  [moist  gangrene).  This  condition  is  supposed  to 
de])end  upon  some  disturbance  of  the  vaso-motor  nerve-centre 
inducing  spasm  of  the  aiix^rioles,  or  in  some  cases  uiK>n  a  i>eripheral 
neuritin,  but  no  organic  lesion  has  yet  been  discovered,  llaematin- 
uria  is  frequently  observed  in  association  with  it.  It  does  not 
appear  at  present  to  have  ended  fatally.  Treatment, — The  constant 
descending  current,  as  recommended  by  Raj-naud,  or  ])lacing  the 
parts  in  an  elecjtric  bath,  has  been  att^'uded  with  good  results 
before  gangrene  has  set  in.     When  this  has  occuiTcd  it  must 
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treated  on  general  principles  till  the  parts  have  separated.  Opium 
and  trinitrine  tabloidB  interually,  nnd  massage  and  beUadonn* 
locally,  have  been  I'ecommendod  when  tlie  gangrene  attacks  tli« 

TUBERCLE   ASD  TrBERCULOSIS. 

Tubercle  is  a  new  gro-wth  depending  upon  the  presence  of  the 
tubercle  bacillus,  and  cajiable  of  inducing  tuberculosis  \>y  trans- 
ference to  niOHt  animali'.  Tu)>crclc  may  be  limited  to  one  eet  of 
tiBsueri.  or  to  nn  organ  (/(«vi?  lutierr.iiloti'i).  Or  it  may  be  generally 
diffused  throughout  the  whole  body  (iffiifrn/  tiihi  rcidoKi'i). 

Slritctiire  of  tiilirrclc. — Tubercle  is  met  with  under  two  forma, 
grey  miliary  nodules  and  yellow  casooua  masses,  (a)  The  grty 
milinrij  iitherclei>  hare  almost  the  lustro  and  hardness  of  cartilage. 
They  are  globular  in  shape  and  vary  in  s\m  from  a  pin's  point  to  a 
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millet  or  mustard  seed.  They  arf  sharply  defined,  and  may  b« 
stiittf-nil  throughout  nn  organ  or  on  a  serous  surface,  or  be  grouped 
moif  iir  Ipkb  closely,  '/')  The  i/dlfir  nifmuit  mnun  oro  «oft  in  con- 
sistency and  larger  thiin  the  miliary  tulx'rcl'^,  the  larger  massefi 
bi'ing  proiluced  by  the  fiision  of  se\-cnil  tubercles.  Yellow  tubercle 
ii  l^lieved  to  be  due  to  the  d"gencration  of  miliary  tulierole.  In 
-ome  cases  of  general  tiilKTciilosis  only  the  miliary  form  may  be 
fdund.  in  other  caBi-s  only  the  yellow  variety :  but  frequently  the 
two  foniiB  are  misiil,  and  the  vnrioiia  stages  from  grey  to  yellow, 
fi-om  the  central  softening  of  the  miliary  tubei-cle  to  its  complete 
ronvcrsion  into  a  ciiseoiis  yellow  mass,  can  !«  traced. 

Mirr'i»r"piriilhi  a  typical  grey  granulation  when  of  some  size  ie 
siion    to   consist   of   somp   wiiallor    nodules   nggregiiteii    together, 
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whilst  each  of  these  again  is  composed  of  cells  of  Taiious  ehapaa 
Bad  sizes,  arranged  in  three  zones  (see  Fig.  i).  The  inner  zone  is 
formed  by  one  or  more  largo  branching  so-called  giant-cells, 
composed  of  a  granular  protoplaam,  in  which  many  large  distinct 
OTal  nuclei  containing  nucleoli  are  found.  The  next  zone  consi^ta 
of  large  single -nucleated  cells,  arranged  between  the  branches  or 
processes  of  the  giant-Mils,  which  ramify  through  the  zone.  These 
cells  are)  called  epithelioid,  from  their  resemblance  to  epithelial 
cells.  The  third  or  outermost  zone  consists  of  lymphoid  cells,  like 
orilinary  lelicocytes,  scattered  through  a  delicate  reticulum  of 
branched  connective-tissue  calls,  which  ia  sametimes  cunliuuous 
with  the  processes  of  the  giant-cells.  There  is  no  distinct  lino  of 
demarcation  between  the  outer  zone  of  lymphoid  cells  and  the 
surrounding  tissues.  The  tuborcle-aodule,  though  sometimes  seated 
upon  a  small  vessel,  is  itself  completely  non-vascular.  The  bacilli 
may  be  found  in  the  giant-cells  especially  in  animals,  and  in  and 
amongst  the  epithelial  cells.  They 
are  less  readily  discovered  after  casea- 
tion has  commenced.  They  are  rod- 
like bodiesusually  straight,  sometimes 
curved,  rounded  at  the  ends,  and  about 
one-fifth  their  length  in  breadth  (t 
Fig.  8).  Although  the  above  may  beK 
regained  as  the  typical  microscopical 
appearance  of  a  miliary  tubercle,  often 
ni-ither  giint-cells  nor  epithelioid  cells 
are  present,  while  both  these  may  be 
found  in  chronic  inflainmatiims  which 
are  not  tubercular. 

BrvtlopmfHt    nf    tnherrle.—  TYie     tu- 
bercle bacilli  having  gained  entrance 
to  the  body  may   remain  at  the  point  of  entrance  or  be  carried 
by  the  blood  or  lymph  stream  to  other  and  perhaps  distant  parts. 

A  tubercular  nodule  commences  by  the  proliferation  of  the  tissue 
cells  at  ihe  spot  where  the  bacilli  may  have  lodged.  Nuclear  and 
cell  division  give  rise  to  an  aggravation  of  young  epithelioid 
cells.  At  this  stage  small  round  cells  (leucocyte.'')  make  their 
appearance  at  the  circumference  of  the  zone  of  epithelioid  cells.  The 
giant'Cells  are  jirobabty  formed  by  the  growth  of  a  single  or  fusion 
of  several  epithelioid  cells  accompanied  by  division  of  the  nucleus 
or  nuclei.  They  are  therefore  of  later  development  and  to  some 
Bstcnt  are  a  sign  of  chronicity.  Oiaut-cells  are  not  an  essential 
part  of  a  tubercular  nodule,  and  may  be  present  in  any  rhronic 
inflammation. 

Srronilnry  (hnBgra.~{\.)  Tubercle,   probably  on  account  of 
absence  of  blood-vessels  and  the  pressures  of  the  invading  '^ 
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cytes,  and  possibly  also  on  account  of  the  noxious  influence  of  the 
bacilli,  is  very  liable  to  undergo  caseous  degeneration.  This 
change  begins  at  the  centre  of  the  tu})ercle  in  the  giant-oells,  and 
spreads  outwards.  (2.)  In  chronic  tuberculosis,  instead  of  casea- 
tion occurring,  a  capsule  of  fibrous  tissue  may  be  formed  around 
the  nodule,  and  tho  cicatrisation  extending  inwards  until  the 
giant- cell  is  involved,  the  whole  tubercle  may  be  converted  into  a 
mass  of  fibrous  tissue.  The  tubf»rcle  bucnllus  is  not  found  under 
such  conditions.  (3.)  After  caseatiim  has  occurred  the  tubercle 
may  become  encysted,  or  may  undergo  calcification,  in  both  of 
which  states  it  may  remain  harmless;  or  (4)  it  may  become  infected 
with  pyogenic  microc()(;ci,  which,  acting  as  irritants,  set  up  inflam- 
mation and  suppuration  in  the  tinsues  around,  leading  to  the 
formation  of  an  abscess,  and  subsequently  on  its  bursting  to  an 
ulcer. 

Cause, — The  immediate  exciting  cause  of  tubercle  would  appear 
to  be  the  presence  of  the  tubercle  bacillus.  The  bacillus  is  believed 
in  man  to  gain  admission  (1)  by  the  flnjestice  tract,  as  in  the  saliva 
of  a  phthisical  mother  or  nurse,  in  milk  taken  from  cows  with 
tuberculous  udders,  or  in  imperfectly-cooked  tuberculous  meat; 
(2)  by  the  re»piratitrf/  tract y  as  by  close  and  long  contact  with  the 
breath  of  phtliisical  patients,  inhalation  of  the  dust  of  dried 
phthisical  sputa,  &c. ;  and  (3)  by  the  akin.  It  is  still  doubtful  if 
man  is  often  inoculated  through  the  skin ;  at  any  rate,  there  then 
seems  little  or  no  tendency  for  tubercle  to  spread  beyond  the  point 
of  inoculation. 

I'retfiHposuif/  causes, — For  the  bacillus  to  take  effect  a  lowering 
of  the  vitality  or  resisting  power  of  the  tissues  appears  to  be  neces- 
sary. Such  a  condition  of  the  tissu(?s  may  bo  present: — (1)  In 
(jhildron  l)orn  of  phthisical  parents.  Hence,  hereditf/  in  this  sense 
may  bo  said  to  be  onr*  of  the  chief  predisposing  causes,  but  it  must 
be  remenibtTod  tliat  tubercle  is  not  transmitted  from  the  pai'ent  to 
the  olTsju-ing  as  is  syphilis;  (2)  In  the  s>- called  strumous  diathesis; 
and  (3)  In  certain  states  of  the  system  induced  by  bad  hygiene  and 
f(MMl,  and  imperfect  assimilation  of  food  and  consequent  impair- 
ment of  nutrition.  Tubercle  is  most  common  in  the  young,  but 
adults  and  even  old  people  are  liable  to  it  when  exposed  to  like 
unfavourable  conditions,  a  sli<{ht  inflammation  or  injury  then 
generally  forming  the  starting  point. 

Dissemiuation  of  Tuh-rch. — The  bacillus  having  gained  admission 
n  one  or  other  of  the  above-mentioned  ways  is  believed  to  set  up 
ihe  tu1)ercular  ]>n)cess  as  previously  described.  The  tubercular 
n^>ce8s  may  then  (1)  remain  conflned  to  the  seat  of  inoculation,  as 
1  some  forms  of  tubercle  of  the  skin.  Or  (2)  with  or  without  any 
■^Hsal  manifestation  it  may  spread  by  the  lympliatics  to  the  nearest 
mxphatic  glands,  and  there  become  arrested.     As  an  example  of 
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this  may  be  mentionod  the  tuberculous  or  to-culled  stiiimous 
eulargement  of  the  glands  of  the  neck,  in  which  the  bacillus  is 
believed  to  gain  admission  through  a  crack  or  small  ulcer  of  the 
mucous  membrane  of  the  mouth  or  through  an  inflamed  tonsil. 
Again  (3)  the  bacillus  may  pass  the  glands  and  enter  the  circula- 
tion, and  then  either  (a)  become  lodged  in  some  organ  or  distant 
part  of  the  body,  as  the  testicle,  a  bone  or  a  joint,  or  (6)  become 
disseminated,  setting  up  general  acute  tuberculosin.  The  brunt  of 
the  affection  falls  in  the  latter  case  either  on  the  lungs,  acute 
tubercular  phthisis,  or  on  the  membranes  of  the  brain,  acuta  tuber- 
cular meuiuyitis.  WTien  affecting  an  organ  or  tissue,  as  a  testicle 
or  a  joint,  it  may  remain  localized  for  a  longer  or  shorter  time, 
and  even  become  ciu*ed;  or  it  may  set  up  inflammation,  and 
involve  and  destroy  the  whole  organ ;  or  Anally  become  generally 
disseminated  through  the  system,  leading  to  general  tuberculosis. 

Localization  of  Tubercle, — Tubercle  has  a  special  afifinity  for 
certain  organs  and  tissues  to  the  exclusion  of  others.  Serous 
membranes,  such  as  the  pleura,  peritoneum,  pia  mater,  and 
arachnoid,  are  especially  liable  to  be  affected ;  whilst,  on  the  other 
hand,  the  pericardium  and  the  tunica  vaginalis  show  an  immunity. 
Of  all  organs  the  lung  is  most  prone  to  suffe];.;  next,  though  much 
less  frequently,  the  testicle,  kidney,  brain,  liver,  spleen,  supra- 
renals,  and  ovaries.  The  larynx  and  intestines  may  become 
involved  by  the  bacillus  coming  into  contact  with  them  either  in 
the  breath  or  swallowed  sputa;  yet  the  trachea,  the  stomach,  and 
the  upper  part  of  the  intestine  generally  escape.  The  bones  and 
joints  are  frequent  seats  of  the  disease,  which  has  a  special  pre- 
dilection for  the  cancellous  ends  of  the  long  bones  and  the  short 
bones.  The  upper  end  of  the  femur  and  hip-joint,  the  ends  of  the 
femur  and  tibia  forming  the  knee-joint,  and  the  short  bones  and 
joints  of  the  foot  and  hand  are  most  often  affected,  the  elbow- joint 
less  often,  and  the  upper  end  of  the  humerus  and  the  clavicular 
joints  but  rarely.  The  scapula  and  ilium  with  the  acetabulum 
may  suffer,  but  the  shafts  of  the  long  bones,  the  clavicle,  and  the 
ischium  and  pubes,  apart  from  the  acetabulum,  escape.  The  bodies 
of  the  vertebra)  are  frequently  attacked,  while  the  laminao,  with 
the  spinous  and  transverse  processes,  remain  free.  The  bones  of 
the  skull  are  rarely  involved,  those  of  the  jaws  and  face  never. 
Tuberculosis  may  occur  in  the  skin  and  affect  the  glands,  but 
lupus,  which  is  believed  to  l>e  a  form  of  tuberculous  disease,  does 
not  spread  to  the  glands.  The  reason  for  tubercle  affecting  any 
special  organ  or  tissue  is  not  known,  but  it  is  thought  to  depend 
on  some  previous  lowering  of  vitality  of  the  part,  as  a  sprain  of  a^ 
joint,  a  blow  on  the  testicle,  ilc. 

A  general  though  brief  account  of  tubercle  has  been  here 
2)revent  repetition  when  treating  of  tubercular  dii»easos  of 


u.m  of  a 


46  GEXEBAL  PATHOLOGY  OF  SURGICAL  DISEASES. 

orgautf.  As  a  surgical  afFoction,  it  is  chiefly  met  with  in  the  bonetf, 
joints,  testicle,  IjTupliatic  glands,  skin,  larynx,  and  more  rarely  in 
the  bladder  and  rectum.  All  that  need  here  be  said  is,  that  such 
lesions  ai-e  of  a  very  (;hronic  and  indolent  nature ;  that  they  are  set 
up  by  very  slight  and  apparently  inadequate  causes ;  that  they  ex- 
hibit a  marked  tendency  to  suppuration  and  progressive  destiTictioii 
or  undcnniuing  of  the  tissues,  and  but  little  tendency  to  repair ; 
that  they  are  often  i)roductive  of  much  scaniiig  and  deformity,  as 
when  they  occiu-  as  abscesses  in  the  neck ;  that  they  are  generally 
voiy  obstinate  and  intractable  as  regards  ti'eatment ;  and  that  they 
may  terminate  in  general  dissemination  of  the  tubercle  through  the 
botlv  and  death. 

The  tmttmrnt  should  bo  both  constitutional  and  local.  Thus,  the 
patient  sliould  be  placed  under  Jis  ])erfect  hygienic  conditions  as 
possible,  with  residence  at  the  seaside,  preferably  Cromer  (»r  Mar- 
gate, or  whei*e  jMjssible  he  may  go  a  sea  voyage.  The  diet  should 
be  nouiishing  but  unstimulating,  with  plenty  of  milk  and  cream, 
whilst  cod-liver  oil  or  maltine  and  the  syiTip  of  the  iodide  or  phos- 
phate of  iron  are  es])ecially  indicjited.  Koch's  tubercidin  has  now 
had  extensive  trial  in  siu*gical  tubercular  affections.  My  own  ex- 
])erience  of  it  has  been  luifavoural^le,  and  such  would  appear  to  be 
tliut  of  the  majority  of  Surgeons.  A  grave  objection  is  the  danger 
of  setting  up  general  tubercidosis.  The  local  treatment  i-equired 
for  \\\v,  various  lesions  that  may  Ik*  i)resent  is  given  when  desciibing 
these  lesions  as  they  occur  in  special  tissues  and  organs. 

STRUMA   OK    S('KOFUL.V. 

Tlic  tenns  struma  and  scrofula  are  here  used  svnonvmouslv. 
To  prevent  <^onfusion  the  fonner,  as  perhajjs  the  one  in  more 
♦Ti'Ticral  usf,  >\'ill  hv  subseiiuently  employed.  By  struma  or  stru- 
mniis  is  generally  imdeivtood  a  constitutional  conditioner  diathesis, 
in  which,  on  very  slight  la-ovocjition,  chi-onic  inflammations  of 
(N'rtain  tissues  and  organs,  prefei*ably  skin,  mucous  membrane, 
lymphatic  glands.  Inines.  joints  and  testicle  are  set  up,  run  an  in- 
dolent coui*sc,  and  have  :i  markt'd  tendencv  to  caseation  and 
sup])Ui'ation.  By  many  i>athologists.  however,  tliese  chronic  in- 
flammatory i)roccsses,  wliirh  liave  luvn  supposed  to  be  characteristic 
of  struma,  ai-e  considered  to  be  in  themselves  of  a  tulM^i-culous 
nature,  and  dependent  on  tlie  presence  of  the  tul)ercle  l)acillus; 
whilst  what  is  here  called  the  strumous  diathesis  is  regaixled  by 
them  merely  as  a  i)hase  of  ill-health  or  malnutrition,  favourably 
disposing  the  subj«»ct  to  tulwrcular  infection.  Such  obseiTers, 
tln.'refon*,  regjird  the  terms  strumous  and  tuWrculous  as  s^niony- 
nious.  The  histologi«"al  chai'actei's  and  the  genend  behaviour  of 
manv  of  th«'  so-eallcHl  stnunous  inflammations  are  no  doubt  in  manv 
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reapectb  similar,  if  not  identical,  to  those  which  are  on  all  hands 
regarded  as  tuberculous,  and  in  many  of  them  the  tubercle  bacillus 
has  been  found.  In  others,  however,  even  after  a  careful  search,  it 
has  not  been  discovered;  and  if,  therefore,  the  presence  of  the 
tubercle  bacillus  is  to  be  taken  as  distinctive  evidence  of  tubercle, 
all  the  so-called  strumous  inflammations  are  not  tuberculous.  The 
constitutional  condition  or  iliathesis,  moreover,  regarded  by  sui- 
geons  as  stinimous,  is  certainly  something  more,  though  difficult  to 
define,  tlian  a  mere  state  of  debility  or  feeble  health.  It  would 
appear,  therefore,  tliat  the  so-called  strumous  inflammations, 
though  often  tubercular,  are  sometimes  of  a  simple  chronic  char- 
acter, and  only  distinguishable  from  ordinary  chronic  inflammations 
by  the  indolence  of  theii'  course  and  the  tendency  of  their  pix>duct8 
to  undergo  caseation  or  become  secondarily  infected  by  the  tubercle 
bacillus.  And  further  that  the  strumous  condition  or  diathesis  is  a 
constitutional  state  in  which  certain  tissues  and  organs  possess  a 
feeble  resisting  power,  and  ai-e  hence  exceedingly  liable  to  be  in- 
fected by  the  tubercle  bacillus  or  on  veiy  slight  injury  to  become 
inflamed,  whilst  the  most  trifling  imtation,  as  friction,  tension,  or 
l)ressure,  is  then  sufficient  to  keep  such  inflammation  up. 

The  causes  of  the  condition  known  as  the  strumoiLs  diathesis  are 
hardly  known,  but  it  is  thought  to  be  hereditary,  and  has  been 
attiibuted  to  bad  hygienic  conditions  of  all  kinds,  a^*  impure  air, 
dark  and  damp  dwellings,  improper  or  insufficient  food,  &c.  It  is 
said  to  be  especially  common  in  chil(h*en  born  of  dyspeptic  or 
phthisical,  or  veiy  young  or  very  old  parents.  Syphilis  in  the 
parent  is  also  l)elieved  by  some  to  be  a  cause. 

Symptoms. — The  genei*al  symptoms  which  are  usually  regarded  as 
stinimous,  irrespective  of  any  of  the  local  lesions,  as  enlargement  of 
the  tonsils  or  of  the  lymphatic  glands,  eczematous  eruptions  of  the 
skin,  diseeuse  in  the  bones  or  joints,  and  catarrh  of  the  mucous 
membranes,  ai-e  thus  given  by  Sir  William  Savorj',  who  speaks  of 
two  chief  forais  of  the  diathesis: — "In  the  first,  distingui.shed  as 
the  samjuineons  or  xerons,  there   is   a   general   want  of  muscular 
devel(4>ment ;  for  although  the  figure  may  be  sometimes  plump  and 
full,  the  limbs  are  soft  and  flabby ;  the  skin  is  fair  and  thin,  show- 
ing the  blue  veins  beneath  it ;  the  features  are  very  delicate ;  often 
a  brilliantly  tmnsparent  rosy  colour  of  the  cheeks  conti-asts  strongly 
and  strikingly  with  the  sunounding  pallor ;  the  eyes  giey  or  blue, ' 
are  large  and  humid,  with  sluggish  pupils  sheltered  by  long  silken 
lashes;    hair  fine,  blonde,  aubuni,  or  red;  teetli  white  and  often 
brittle ;  there  is  frequently  a  fulness  of  the  upper  lij)  and  ahv  nasi ; 
the  ends  of  the  fingers  are  commonly  broad,  with  convex  nails  bent 
over  their  extremities.     Such  persons  usually  possess  much  energy 
and  sensibility,  with  elasticity  and  buoyancy  of  sj)ints ;  they  often 
possess,  too,  consideniblo  beauty.     In  this  vuiioty,  with  the  Siimc 
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delicacy,  the  skin  and  eyes  are  sometimes  dark.  In  the  second, 
distinguished  as  tho  phlegmniic  or  melancholic ^  the  skin,  jMile  or 
dark,  is  thick,  muddy,  and  often  harsh,  the  general  a8i>ect  dull  and 
heavy ;  hair  dark  and  coarse ;  the  mind  is  of  ton,  but  not  always, 
slow  and  sluggish.  Children  especially,  in  whom  the  diathesis  is 
strongly  marked,  are  often  distinguished  by  the  narrow  and  pro- 
minent chest,  the  tumid  and  prominent  alnlomen ;  and  the  jxiste- 
liko  complexion ;  the  limbs  are  wasted  ;  thv-^  circiflation  languid ; 
chilblains  are  c^)mmon  on  the  extremities ;  th,^  mucous  membranes 
particularly,  and  above  all  of  them  the  digestive,  are  liable  to 
morbid  action ;  the  breath  is  often  sour  and  fa'tid ;  the  tongue  is 
furred,  and  the  papilla)  towards  tho  apex  red  and  pi-ominent ;  the 
bowels  act  uregularly,  and  the  evacuations  are  luiusually  offensive ; 
the  digestion  weak ;  the  appetite  vanablo  and  capricious.'* 

An  account  of  the  lesions  of  the  skin,  mucous  membranes, 
tonsils,  Ipnphatic  glands,  bones,  joints,  testis,  &c.,  which  were 
regarded  by  tlio  older  pathologists  as  local  symptoms  of  stiiima,  but 
are  now  generally  believed  to  be  due  to  tubercular  infection,  is 
given  in  the  section  on  Diseases  of  Regions. 

SYPUILIS. 

Syjihilis  may  be  divided  into  1,  the  acquired,  and  2,  the  inherited 
or  congenital. 

Acquired  rvpiiilis  is  a  constitutional  disease  due  to  direct 
inoculation  with  a  si>ecific  vims.  It  is  chai*actorize<l  by  the  appear- 
ance, after  a  ceiliiin  pr»ri(>d  of  incubation  dunng  which  the  poison  is 
circulating  in  the  system,  of  a  local  lesion  at  the  seat  of  inocidation, 
followed  by  indunition  of  the  n.»arest  hniiphatic  glands,  and  aft<*r  a 
variable  time  bv  certain  affections  of  the  skin  and  mucous  mem- 
bnines  and  more  iiin'ly  of  the  dei'jier  tissu.»s,  and  still  later  by 
fi])r(>id  changes  in  the  tissues  and  viscem,  or  the  formation  of 
giimmata  which  are  exceedingly  liable  to  break  down  and  sup- 
pumte. 

(itueral  outline  of  the.  disease. — Beyond  perhai)s  a  slight  abrasion, 
which  heals  in  a  few  days,  and  is  i>ossibly  thouglit  no  more  of, 
nothin<]^  is  jirobably  notitv^l  till  alxmt  three  weeks  to  a  month. 
Attention  is  then  calle<l  to  the  part  by  a  slight  initation,  and  a  red 
jjajnih^  may  Ix'  notice<l  which  slowly  enlargt's,  becomes  indui-ated  at 
the  bas«»,  and  per}iai)s  ulctn-atos.  This  papule  or  ulcer  is  calle<l  tho 
jiriniary  chancre,  and  the  p»*rio<l  which  intervenes  between  the  dato 
of  inoculati<m  and  ib*  ai)]>eanmce  the  period  of  incuhttion,  Tho 
indunition  of  the  sore  increases,  and  tho  neig]ilK)Ui'ing  glands 
become  hanl  and  shottv.  In  from  six  W(^eks  to  three  months  from 
the  date  of  incK'ulation.  affections  of  the  skin  and  mucous  membrane 
begin  to  show  themselvc^s,  and  arc  known  as  eecoudart/  manifesta- 
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tions.  The  period  between  their  appearance  and  the  induration  of 
the  chancre  is  sometimes  called  the  secondary  incubative  period^ 
during  which  time  malaise,  pain  in  the  limbs,  lassitude,  &c.,  are 
noticed.  The  secondary  affections  are  symmetrical,  and  though 
generally  confined  to  certain  superficial  changes  in  the  skin  and 
mucous  membrane,  at  times  attack  the  deeper  structures,  as  the 
bones,  iris,  &c.  The  secondary  stage  may  last  from  two  months  to 
two  years,  and  tio  further  changes  may  manifest  themselves,  the 
flisease  appearing  to  be  worn  out ;  or  after  a  few  months  or  years 
of  apparent  cure,  further  changes,  known  as  tertiary  symptoms,  may 
make  their  appearance.  The  tertiary  affections  are  asymmetrical, 
and  not  only  attack  the  superficial  parts,  but  are  especially  common 
in  the  deeper  structures,  as  the  bones,  periosteum,  and  viscera.  They 
consist  in  the  formation  of  gimimatous  material  in  the  skin  and 
mucous  membrane,  which  is  very  prone  to  break  down  and  ulcerate; 
and  of  gummatous  swellings  in  the  bones,  i)erio8teimi,  and  viscera, 
If^ading  to  suppuration,  fibroid  changes,  necrosis,  serious  contrac- 
tions, paralysis,  &c.  The  tertiary  affections  may  last  for  years  or 
even  for  life,  and  not  infi-equently  terminate  fatally  when  involving 
vital  structures.  It  should  be  thoroughly  understood,  however, 
that  there  is  no  hard  and  fast  line  between  the  secondary  and 
tertiary  stages  of  s}^>hilis.  The  one  may  merge  into  the  other,  or 
the  secondary  s\Tnptoms  may  last  into  the  period  usually  assigned 
to  the  tertian*,  whilst  the  latter  mav  show  themselves  a  few  months 
after  the  first  appearance  of  the  soi-e.  Syphilis,  like  the  exanthe- 
mata, as  a  rule  confers  immimity  upon  the  patient  from  a  second 
attack,  although  in  rare  instances  a  second  attack  has  been  known 
to  ocvur.  As  long  as  the  patient  shows  secondary  manifestations 
c»f  syphilis,  it  will  pniliably  be  transmitted  to  any  offspring.  Hence, 
as  a  rule,  a  jwitient  should  not  be  allowed  to  marr}'  for  fully  two 
years  after  the  disui)pearance  of  the  secondary  symptoms. 

Primary  SYrniLis. — The  primary  or  infecting  chancre,  or  hard 
!*ore  as  it  is  sometimes  called,  though  most  often  met  with  on  the 
genitals,  may  occur  on  any  part  of  the  body  exiK>sed  to  infection, 
and  hence  is  not  infi-equent  on  the  fingers  of  accoucheurs,  the  lips, 
ni}»ple,  &c.  On  the  genitals  its  most  frequent  situation  is  on  the 
prepuce  just  behind  the  corona  glandis  in  the  male,  and  on  the 
inner  surface  of  the  labia  in  the  female ;  but  it  is  often  met  with  on 
the  glans,  the  skin  of  the  penis,  and  just  within  the  urethra  ;  more 
rarely  on  the  vaginal  walls  and  os  uteri.  It  is  commonly  produced 
])y  direct  contact  with  another  chancre,  or  a  mucous  tul)ercle  or 
other  secomlarv  lesion ;  but  it  mav  also  be  contracted  indii-ectlv  in 

•  •  • 

many  ways,  as  by  drinking  out  of  an  iiifecte<l  vessel,  or  bj'  inocula- 
tion with  infected  lymph  in  vaccination.  The  exact  nature  of  the 
virus  is  not  known,  but  is  lK»lieve<l  by  many  to  be  a  specific  form 
of  bacillus.     It  is  prolwible  that  it  is  g(»nemlly  inoculated  through 
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a  craok  or  abrasion,  except  in  situations  where  the  skin  or  mucous 
membrane  is  very  thin  and  delicate.  The  period  of  incubation 
varies  from  ten  days  to  six  or  seven  weeks  or  even  longer.  When, 
however,  the  syphilitic  virus  is  inoculated  in  the  pure  state  it 
usually  gives  rise  to  no  sign  till  three  to  five  weeks,  when  a  small 
papule  will  be  noticed,  which  enlarges  and  becomes  indurated  at 
the  base,  and  may  either  remain  as  an  indurated  nodule  throughout 
or  if  irritated  change  into  a  small  ulcer.  Not  infrequently,  how- 
ever, the  wrus  may  be  conveyed  in  the  pus  of  a  non-infecting 
or  soft  chancre,  luider  which  circumstances  a  soft  chancre  will  form 
in  two  or  three  days  whilst  the  syphilitic  poison  is  still  circulating 
in  the  Rystem,  and  after  the  incubative  period  is  passed  will  manifest 
itself  locally  by  induration  about  the  base  of  the  soft  sore,  or,  if 
this  is  heolcil,  by  an  indurated  nodule  at  its  former  site.  The 
characters  of  an  infecting  chancre  vary.  In  the  typical  form 
[Hunterian  chancre),  it  is  mised  though  slightly  depressed  at  its 
centre,  whilst  its  surface  is  either  glazed  or  covered  with  epithelial 
debris  or  soantv  seci'etion  ;  there  is  scarcelv  any  inflammation,  but 
marked  and  sharply  circumscribed  induration  alx)ut  its  base.  The 
induration,  however,  may  be  absent  in  chancros  on  tlie  glans  ])enis 
and  on  the  female  genitals,  and  is  seldom  well  marked  in  chancres 
on  part«  of  the  bo(ly  other  than  the  genitals.  It  must  be  borne  in 
mind,  moreover,  that  a  non-infecting  sore  when  inflamed  may  be 
attended  with  some  inflammat<JiT  induration,  and  hence  mav  be 
mistaken  for  an  infecting  sore.  This  inflammatory'  induration, 
however,  is  diffused,  and  fades  away  into  the  surrounding  parts; 
whoreuH  the  induration  of  an  infecting  sore  feels  as  if  a  piece  of 
cartilage*  or  parchment  had  l)een  inwrted  luider  the  skin.  Infecting 
chancres,  though  usually  single,  may  ])e  multii)le  if  several  spots 
are  inoculated  at  the  siune  time,  all  then  ap|K'aring  at  the  same 
stage  of  development ;  but  when  a  primarj'  chancre  has  once 
declared  itself,  showing  that  the  system  is  impregnated  with  the 
poison,  other  chanciTs  can  no  long<T  be  produc<Hl  by  inoculation  in 
the  sjiiiio  ])atieiit.  Tho  duration  of  a  jranarj'  chancre  varies.  It 
usually  disajqKyai-s  quickly  luider  the  influence  of  mercury,  but  if 
untreated  may  last  for  many  numths.  The  lymphatic  glands 
generally  becomo  oiilargo<l  about  the  same  time  as  the  induration 
of  the  primary'  sore,  a  condition  known  as  indurated  hnlio.  Thus, 
if  the  chancre  is  on  the  genitiils  or  about  the  anus,  the  inguinal 
glands  are  those  affected;  if  on  the  fing(»r,  the  epitrochlear  or 
axillary ;  if  on  the  lip,  the  submaxillar^-.  They  have  a  hai-d,  shotty 
feel,  remain  distinct  from  each  other,  are  painless,  not  adherent  to 
the  skin,  and  do  not,  as  a  rule,  suppurate.  The  induration  is 
commonly  greater  in  the  inguinal  glands  than  in  those  of  other 
situations  ;  but,  at  the  same  time,  the  enlargement  is  not  so 
barked.    The  induration  may  subsequently  affect  all  the  glands  of 
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the  body,  especially  the  posterior  chain  in  the  neck.  If  the  chancre 
is  irritated  or  inoculated  with  pus  from  a  soft  chancre,  or  a  soft 
chancre  has  formed  simultaneously,  then  a  suppurating  bubo  may 
occur. 

Secondary  syphilis. — The  secondary  symptoms  ct)nsi8t  of 
certain  affections  of  the  skin  and  mucous  membranes,  general 
enlargement  of  the  lymphatic  glands,  and  more  rarely  of  inflam- 
mation of  such  deeper  structures  as  the  iris  and  peiiostoum.  They 
generally  set  in  from  six  weeks  to  three  months  after  the  appearance 
of  the  primary  sore.  They  may  assume  a  ver\'  severe,  or  a  very 
mild  form,  or  they  may  not  occur  at  all,  or  may  be  so  slight  as  to 
be  overlooked. 

The  akin  eruptions  may  take    various  forms.     The  earliest  to 
appear  is  usually  a  rmeolous  rash  over  the  chest  and  abdomen.     It 
is  generally  accompanied  by  a  congested  condition  of  the  mucous 
membrane  of  the  fauces,  giving  rise  to  a  slight  sore-thi"oat.     This 
rash  is  produced  merely  by  local  congestion,  and  hence  fades  on 
pressure  and  usually  disappears  in  a  short  time.     But  should  the 
congestion  continue,  some  infiltration  of  the  skin  may  occur,  and 
the  epithelium  take  on  increased  growth,  and  be  thrown  off  in  the 
form  of  scales,  the  eruption  being  then  known  as  a  scaly  syphilide 
OT psoriasis.     Should  further  infiltration  occur,  a  papular  syphilide, 
or  lichen,  may  be  produced ;  or  if  the  process  is  more  acute,  serum 
may  be  exuded,  and  raise  the  cuticle  in  the  form  of  small  vesicles, 
or  even  of  large  blebs,  conditions  wliich  are  spoken  of  as  a  vesicular 
syphilide  or  eczemay  and  as  a  bullous  syphilide  or  pemphigus  respec- 
tively.     Both,  however,  are   rare,  and  the  latter  seldom   occurs, 
except  in  congenital   syphilis.      Still   later,   especially   whei-e  the 
patient  is  debilitated,  the  vesicles  may  be  converted  into  pustules 
(  pustular  syphilide),  while  the  pustules  again  may  dry  into  sca])s, 
which  fall  off,  leaving  nr)  scar  beneath  {syphilitic  ecthyma);  or  if 
the  patient  is  cachectic,  or  his  constitution  broken  down,  ulceration 
may  ensue  beneath  the  scabs  {rupia).     The  ap])eariince  prosente<l  by 
rupia  is  peculiar.     As  the  ulceration  proceeds  in  dei)th  and  extent, 
larger  and  larger  scabs  are  successively  formed  l)eneath  those  above 
which  are  thus  pushed  forward,  giving  the  mass  the  ajipearance  of 
a  limpet-shell.     Each   nipial  spot  is  surrounded  by  a  dusky-red 
areola,  and  on  the  separation  of  the  scab,  a  foul  circular  ulcer  is 
left,  which,  on  healing,  leaves  a  ])ennanent  scar.     Ruj)ia  by  some 
is  regarded  as  an  early  tertiary,  by  others  as  a  late  secondary,  affec- 
tion.  With  the  exception  of  rupia  the  eruptions  in  syphilis  r<:?sonible 
those  due  to  non-syphUitic  causes.     They  are,  however,  all  modified 
by  their  coppery  or  raw  ham  colour,  by  more  or  less  surrounding 
pigmentation,  by  their  symmetrical  arrangement,  by  the  circular  or 
crescentic  shape  of  the  patches,  by  the  absence  of  itching,  bj 
absence  of  the  large  silvery  scales  seen  in  ordinary  psorii 
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their  prediloction  for  certain  situations — i.e.,  the  eliest  and  abdomen, 
the  space  between  the  shoulders,  the  back  of  the  neck,  the  forehead, 
especially  about  the  roots  of  the  hair,  the  palms  and  solee,  and  the 
flexor  asp(»ct  of  the  limbs ;  and  lastly,  by  their  polymorphism— i.e., 
their  mixed  cliaiuctor,  the  eruption  being  here  papular,  here  scaly, 
here  pustular,  &c.  In  situations  where  the  parts  are  moist,  as  about 
the  mouth,  anus,  and  scrotal  folds,  the  papillse  become  succulent 
and  the  epithelium  sodden,  forming  condylomata.  Where  such 
occur  Iw^tween  the  toes,  ulceration  may  ensue  {rhagades) ;  but  this 
condition  is  not  common,  except  as  the  result  of  luicleanlinees. 
Condylomata  appear  as  low,  soft,  flattened,  sessile  elevations  of  a 
whitish  colour,  vni\i  a  smooth  surface,  covered  by  a  moist  secretion, 
and  often  of  considorable  size.  Tlioy  are  intensely  contagious,  and 
wlien  occurring  whore  two  skin  surfaces  are  in  contact,  as  about  the 
amis  and  labia,  are  usually  symmetiically  placed  on  either  side. 
The  affections  of  the  viucouh  membrane  are  similar  to  those  of  the 
skin,  and  an*  also  usually  syminetrical.  At  first,  they  ccmsist  of 
more  congestions,  later  of  infiltrations  with  overgrowth  and  sodden- 
ing  of  the  ei)itholium  {rnnrons  tuhercles)^  and  subsequently  of  super- 
ficial ulconitions  from  the  breaking  down  of  the  infiltrating  inflam- 
matory exudation.  Mucous  tubercles  are  especially  common  about 
the  i>alato  and  fauces,  side  of  the  tongue,  lips,  and  cheek,  and 
appeal*  as  slightly  elevated  whitish- looking  jmtches,  giving  the  part 
somewhat  the  ai>i>oamnce  of  having  l)een  loiblxHl  over  with  nitrate 
of  silver.  Tlif  ulcers,  wliich  occur  in  similar  situations,  particularly 
alK)ut  the  tonsils  and  coniei*s  of  the  mouth,  are  usually  of  a  cres- 
cntic  sha])fs  with  shaq)-cut  edges,  and  are  quite  superficial. 
Similar  mucous  ])atches  and  ulcers  may  occur  in  the  larjiix  or  about 
tin'  anus  or  in  the  r(»ctuni. 

During  the  lat<»r  s(»condary  stiiges,  bedsides  the  suj)ei-ficial  eruptions 
and  ulccraticmH  which  may  still  1k»  ])resent,  the  deeper  structiux*s 
may  Iwicome  involv(*(l. '  Amongst  these  may  1h>  mentioned  the 
iris,  ]K'riosteum,  l)ones,  joints,  ear.  and  testicle.  The  lymphatic 
glands,  not  only  those  nojirost  to  the  primaiy  sore,  but  over  all  the 
ImmIv,  become*  aff«*ct<»d,  the  jiosterior  c<*nical  more  particularly  so. 
This  condition  i«  of  service  in  diagnosis ;  but  as  it  gives  rise  to  no 
nymptom,  it  is  gr»nerally  overlook«^l  by  the  ])atient.  Sypfn'iitir  in'tin 
is  c»s])(»cially  chai*acteriz«*d  by  the  laescncc  of  n<Mlules  of  lymph  on 
thf  iris,  the  effusion  into  the  anterior  chamlwr,  the  com])aratively 
small  amount  of  ]>ain,  and  its  amen.ibility  to  mercimal  treatment, 
lint  thf»  irregular  i)U]ril.  dis^'oloiired  iiis,  circumconieal  zone  of 
^'ongestion,  ]>hotophr»bia ,  an<l  ])atches  of  pigment  on  the  lens,  are 
ulso  present  as  in  other  fonns  of  iritis.  Tlie  pf-rifttftitiH  seldom  gives 
I'isp  to  the  distinct  ncnles  so  common  in  the  tertiarv  stajre: 
^»therwise  the  symptoms  are  similar.  Tlie  jot nt'aff<rt ions  are 
like  those  in  rheumatism,  and  exhibit  nothing  very  characteristic 
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Epididymitis  and  orchitis  are  occasionally  obscn'cd,  and  are  then 
generally  symmetrical,  thus  differing  from  the  giunmatons  affec- 
tions of  the  tosticlo  in  the  tertiary  stage. 

The  general  health  usually  suffers,  the  hair  becomes  thin  (syphilitic 
alopecia),  and  the  patient  anaemic.  At  times  severe  cachexia  ensues, 
attended  by  much  wasting  and  prostration. 

Tertiary  syphilis. — The  symptoms  of  the  tertiarj'  stage  com- 
monly occur  after  a  period  of  apparent  cure,  sometimes  within  a 
few  months  after  the  cessation  of  the  secondary'  s}niiptoms,  at  other 
times  not  till  after  many  years.     Occasionally,  however,  they  may 
be  manifested  within  a  few  months  of  the  primar}*  sorts  i.e.,  during 
the  period  usually  assigned   to   the  secondary'  stiige.      Moreov(»r, 
between  the  termination  of  the  secondary'  and  the  f>nKet  of  the 
tertiary,  certain  skin  eruptions,  enlargements  of  the  testicle,  choroid- 
itis, inflammations  and  ulcerations  of  the  tongue,  and  psonasis  of 
the  ])alms  may  occur,  and  have  been  sjK)ken  of  as  '*remindei>i." 
They  are  by  some  regardinl  as  constituting  an  intennediar}'  stagv.». 
The  tertiar)-  affections  pi'opor  are  of  a  more  serious  nature  than  the 
8€X?on<lary,   and  show    no  tendency  to  s})ontiineous  cure.     They 
depend  upon  chronic  inflammations  in  various  tissues  and  organs 
leading  to  the  formation  of  granulation -tissue   {fjummatn).     Tlio 
gummata  may  undergo  caseation  and  break  down,  producing  wh(»n 
situated  in  the  subcutaneous  and  submucous  tissue  characteristic 
ulcers ;  or  they  may  continue  for  indefinite  i)eri()ds,  or  be  slowly 
absorbed  under  approi)riate  tivatment,  lea\4ng  fibroid  thickenings 
and  scarrings  in  the  capsuh.»s  an<l  substance  of  the  affecte<l  organs. 
These   giunmata   varj-   in   size   from   a   pea  to  a  walnut,  and  are 
intimately  blended   with  the  surrounding  tissues.     Thev  consist, 
roughly,  of  three  zones ;  in  the  central,  the  cells  are  breaking  down 
and  undergoing  fatty  change ;  in  the  next  zone  the  cells  are  con- 
tained in  a  fibrillatiHl  matrix ;  in  the  outer  zone  numerous  v(»ssels 
ramify  among  the  cells.     The  breaking  down  of  the  central  ]>ortion 
is  attributed  t3  change's  in  the  vessels  causing  a  diminution  of  their 
calibre  or  complete  thrombosis,  whereby  the  bl(MKi-sui)])ly  of  the 
c. Mitral  7J0i\Q  is   cut   off   and    degeneration    conseijuently   ensue.-. 
Amongst  the  most  common  of  the  tertiary  lesions  may  Ik*  mentione<l 
— 1,  chronic  gummat<ms  inflammation  of  the  ]H*rio-jteumand  lx>nes, 
leading  to  the  formation  of  nod(»s,  caries,  or  neci-o-is,  and  giving  rise, 
as  when  attacking  the  boii(»s  of  the  nost>,  to  horrible  deformity  ;  2. 
gummatous  infiltration  of  the  skin  and  muc»ous  membrane  {tuhercu- 
iar  syphilide)  tonninating  in  s(?q)iginous  ulceration  ;  3,  gummatous 
swellings  in  the  sulx?utan(»ous  and  submucous  tissue  which  may 
break  down,  forming  deep  ulcers  the  cicatrization  of  which  causes 
severe  contractions,  as  for  instance  thos<'  si>en  in  stricture  of  the 
phar}'nx,  glottis,  and  rectum ;    4,  gummata   in  the  muscles ;    5, 
gummata  in  the  tongue,   producing  scarring  and  ulcers  a])t  to 


54  GENBRAL  PATH0tX)OY  Of  StTRGtOAL  DI8EASB6. 

terminate  in  epithelioma;  6,  affections  of  the  nervous  system 
leading  to  paralysis  ;  7,  affections  of  the  arteries  leading  to  embo- 
lism or  aneurysm ;  and  8,  gummata,  followed  by  contraction  and 
fibroid  changes  in  the  liver,  limgs  and  other  viscera.  The  various 
tertiary  lesions  will  be  fuither  described  under  Diseases  of  the 
special  Tissues  and  Organs ;  for  those  affecting  the  lungs,  liver, 
kidneys,  and  nervous  system,  a  work  on  Medicine  must  be  con- 
sulted. Here  it  must  suffice  to  say  that  the  tertiary  lesions  are 
usually  asymmetrical ;  that  they  are  not,  as  a  rule,  contagious ; 
that  they  are  chronic  in  their  coui'se ;  and  that  they  often  prove 
fatal  by  affecting  impoi*tant  organs,  as  the  lungs  or  brain,  or  by 
causing  constriction  of  a  passage,  as  the  larynx  or  rectum. 

The  ire'itment  of  syphilis  necessarily  varies  according  to  the 
constitutional  condition  of  the  patient  and  the  stage  of  the 
disease.  The  primary  sore  requires  no  other  local  treatment  than 
the  application  of  iodoform  or  black-wash  and  protection  from 
irritation.  Some,  however,  still  advocate  its  destruction  by  caustics 
or  complete  excision,  and  fiu-ther  recommend  removal  at  the  same 
time  of  the  nearest  indiuuted  glands.  The  majority  of  Surgeons 
have  regtirded  such  treatment  as  useless,  believing  that  the  indura- 
tion of  the  jiriiuarj'  sore  is  merely  an  indication  that  the  disease  is 
already  established  in  the  constitution.  Moreover,  excision  has 
repeatedly  failed  to  prevent  the  occurrence  of  secondary'  s^onptoms. 
At  the  International  Medical  Congress  at  Berlin,  however,  the  con- 
sensus of  opinion  was  in  favour  of  the  possibility  of  aborting  the 
disease  by  an  early  excision.  Constitutioually^  mercuiy  in  some 
form  is  by  the  majority  of  Surgeons  thought  to  be  necessaiy  in  all 
cases.  It  must,  however,  be  given  with  caution  to  strumous  and 
tuberculous  subjects,  and  to  jMjrsons  whose  constitution  is  impaired 
by  dissipation,  alcohol,  or  bad  living.  It  should  be  withheld  in 
chronic  Bright's  disease;  nor  should  it  be  forgotten  that  some 
patients  exhibit  a  jieculiar  idiosyncrasy,  in  that  they  are  violently 
salivated  by  a  gniin  or  two  of  the  drug.  Mercury  may  be  given,  1, 
by  the  mouth  ;  2,  by  inunction  ;  3,  by  fumigation ;  and  4,  by  sub- 
cutanooUH  injection.  It  is,  as  a  rule,  perhaps,  best  given  by  the 
niouth,  either  in  the  form  of  a  j»ill  or  mixture.  As  a  pill,  the  green 
iodide  in  doses  of  ^  a  gniin  to  2  grains,  combined  with  |  to  ^  of  a 
grain  of  o})iuni  to  i)revent  purging,  may  be  given  two  or  three  times 
a  day,  or  the  mercury  and  chalk  powder  in  doses  of  from  2  to  3 
grains,  or  calomel  or  blue-i)ill  may  be  substituted  for  it.  As  a 
mixture,  the  perchloride  in  doses  of  ^.^  to  ^  of  a  grain,  combined 
with  ammonia,  is  very  useful.  The  gi'een  iodide  possesses  an 
advantiig.>,  in  that  the  itwline  prevents  an  accumulation  of  mercuiy 
in  tho  system.  Tannate  of  mercur}' is  highly  recommended  by  some 
^urgcM^ns,  since,  being  miaffected  by  dilute  acids,  it  passes  through 
the  fcitomach  without   change,   but  on  reaching  the  duodenum  is 
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reduced  by  the  alkaline  secretions  to  its  metallic  state,  the  globules 
being  so  minute  that  they  are  believed  to  bo  capable  of  absorption 
by  the  villi.  Hence,  it  is  less  liable  than  other  preparations  to  set 
up  gastro-enteritis  and  diarrhoea,  and  having  no  cumulative  pro- 
perties there  is  loss  fear  of  salivation.  It  is  i*apidly  absorbed  and 
as  quickly  eliminated  by  the  urine.  The  diiig,  moreover,  is  stable. 
It  should  be  given  in  the  foim  of  a  pill  in  doses  of  gi'.  U.  Where 
mercury  given  by  the  mouth  causes  much  initation  of  the  bowels, 
it  may  be  used  in  the  form  of  an  inunction,  half  a  drachm  to  one 
drachm  of  mercurial  ointment  being  rubbed  into  the  inner  part  of 
the  thigh  or  the  axilla  night  and  morning,  the  parts  being 
thoroughly  washed  eveiy  day  to  prevent  the  ointment  accumulating 
in  the  sweat-ducts,  &c.  This  is  a  rapid  way  of  bringing  the  patient 
under  the  influence  of  the  drug,  as  is  also  fumigation  with  calomel 
or  other  preparation  of  mercmy,  though  this  latter  method  may  be 
followed  by  violent  salivation.  Subcutaneous  injection  a})pears  to 
possess  no  special  advantages  over  the  other  methods  except  per- 
haps in  obstinate  tertiarj'  nerve  lesions,  and  is  apt  to  cause  sores  or 
abscesses  at  the  point  of  puncture.  The  i)repttrations  cxjmmonly 
injected  are  the  perchloride,  gr.  J  to  J,  the  salicylate,  gr.  IJ.  When 
injected  with  liquid  paraffin  as  the  vehicle  signs  of  pulmonary  em- 
bolism have  been  observed.  The  effects  of  the  merciuy  should  be 
judged  by  its  action  on  the  piimary  sore  and  secondary  affections. 
Under  its  influence  the  indumtion  of  the  sore  rai>idly  disappears, 
and  the  rash  fades.  It  should  never  be  pushed  beyond  causing  a 
slight  soreness  of  the  gums,  the  formation  of  a  red  line  on  their  free 
margin,  and  tendomoss  on  biting.  Should  salivation  occur,  the 
mercuT}'"  should  be  immediately  stopped,  a  gentle  purgative  given, 
the  mouth  rinsed  with  a  garglo  of  chlorate  of  pottish,  and  iron 
taken  internally.  The  mercury  should  also  be  intermitted  for  a  few 
weeks  or  so  at  a  time  if  symptoms  of  depression  come  on.  During 
the  mercurial  course  the  patient  should  avoid  chills  and  abstain 
from  alcohol,  fresh  fruit,  and  food  liable  to  disturb  the  digestion 
and  set  up  diarrham.  The  mercimal  coui'se  may  with  advantage  be 
continued  for  a  year  or  more,  and  on  its  termination  iron,  tonics, 
and  cod-liver  oil  should  be  given,  whilst  change  of  air  and  the  baths 
of  Aix-la-Chapelle  or  Harrogate  will  be  found  beneficial.  If  mer- 
ciu^'  cannot  be  taken  or  is  contra-indicated,  icxlide  of  ]M)tassium 
with  a  tonic  treatment  may  be  tried.  Duiing  the  secoudury  sUtges 
mercurj'  should  still  be  continued  internally.  Locally,  condylomata 
are  best  ti*eated  by  dusting  them  with  equal  pails  of  calomel  and 
oxide  of  zinc,  under  which  they  dr\'  uj)  very  rapidly.  Mucous 
tubercles  about  the  fauces  may  be  gargled  with  black -wash ;  super-  ^ 
ficial  ci'acks  and  ulcers  on  the  lips,  tongue,  &c.,  may  be  touched  wit 
a  strong  solution  of  niti'ate  of  silver,  or  a  lotion  of  bicyanide  i 
mercury'  or  chromic  acid.     Iiitis  should  be  energetically  treated  b 
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mercun',  or  if  thin  is  ab-eady  being  given,  the  dose  should  be 
increased,  whilst  locally  atropine  should  be  dro})ped  in  the  eye,  and 
if  there  is  much  pain  aud  the  congestion  is  acute,  leeches  or  blisters 
should  be  applied  to  the  teini)le.  In  the  Uirtiary  stages  iodide  of 
potassium  has  the  most  marked  effect.  It  may  often  be  advan- 
tageously combined  with  ammonia,  quinine,  iron,  or  cod-liver  oil, 
or  even  with  small  doses  of  mercury  ii  the  affection  proves  intrac- 
table. If  badly  tolerate<l  kola  chocolate  may  Ix?  given  with  it,  or 
iodide  of  sodium  or  ammonium  substituted  for  it.  In  tertiaiy 
nerve  lesions  intramuscular  injections  of  jierchloride  of  mercurv' 
(gr.  \)  or  of  siilicylate  of  mercury  (gr.  H)  are  strongly  recom- 
mended, 'ilie  injections  are  usually  made  once  a  wtHjk  or  oftener 
in  the  gluteal  region,  the  syringe  being  ptussed  deeply  into  the 
underlj-ing  muscle.  The  treatment  of  tertiary  syphilis  will  be 
referred  to  more  in  detail  un<ler  the  Disea.ses  of  Tissues  and  Organs. 

{Should  phagedaena  occur,  it  must  ])e  energetically  treated  by  the 
continuous  hot  iMitli,  or  by  the  destruction  of  the  ulcer  with  the 
fuming  nitiic  aci<l  or  aci<l  nitrate  of  mercury. 

CoxoEXiTAL  ou  ixiiEHiTEi)  SYPHILIS  is  syi)hilis  tnuisuiitt^Ml  to 
the  offsj)nng  ])y  one  or  lM)th  of  the  jwirents,  and  must  l)e  distinguished 
fi'om  syj)liilis  contnicte<l  by  the  infant  coming  in  contact  with  a 
chancre  on  the;  genitals  during  biilh,  which  would  1h»  a  case  of 
at^juired  s}i)hilis.  r<n/>*f.-  The  poison  is  transmittal  through  the 
sjMi'nnatozoa  of  tlii*  father,  or  the  ovum  of  the  mother  and  m^t  by 
diit'ct  inoculation  and  the  foniiation  of  a  jirimary  chancre  as  in  th«t 
acquired  form.  Sym]>Unns. — The  child  is  usually  l)oni  hetdthy,  and 
though  the  virus  is  ]>res(*nt  in  the  system,  th(»  disease  does  not 
manifest  itself  as  a  rule  till  the  foiu-th  to  the  sixth  week.  In  rare 
inst4inces,  however,  infants  are  Innn  with  well-marked  signs 
of  syphilis ;  and  at  times  the  aff(Mtion  does  not  show  itself 
till  much  later  in  lif<'.  But  in  th(>  latt^'r  case  the  symj)toms 
are  those  of  the  tei-tiary  stage,  not  thos<»  of  the  secondary  stage 
delayed.  Tht^  sjnnjitoms  in  a  tyi)i<-al  cas<?  usually  set  in  with 
a  chronic  catan-h  of  the  nastil  mucous  membrjine,  popidarly 
known  as  the  snuffles,  followed  by  a  nish  on  (I'rtain  i)arts  of  the 
bo*Iy,  and  mucouu  tubercles  and  sui)ei-ti(ial  ulcenitions  alH)ut  the 
Uiouth  and  anus.  Tlie  catanh  mav  simulate  men*lv  a  coltl  in  the 
neml,  or  be  attendcil  with  a  muco-iairulent  discharge,  and  cause 
olwtniction  to  r*»sj)iration  and  difficulty  in  sucking.  The  erux)tion, 
like  that  of  the  secondary' stages  of  a('([uire<l  syj)hilis,  is  symmetrical, 
and  of  the  stune  })eculiar  co]>j>erv  or  raw -ham  colour.  It  is  most 
t^'t)nimon  about  the  nat^'s  and  genitiils,  where  it  is  usuallv  ervthe- 
'natous  in  charact^T,  and  on  the  i>alms  of  the  han<iM  and  soles  of  tht» 
feet,  where  it  is  conunonly  s<piamous.  But  it  may  be  papidar  and 
«it  times  bullous  or  pustular.  A  well-marked  mucous  tubercle  or 
^condyloma  alxnit  the  anus  is  pathognomonic  of  the  disease.     Thc»st< 
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rivmptoius  are  frequently,  though  not  invariably,  accompanied  by 
ansBmia  and  wastin^^,  the  child  looks  shrivelled  and  old,  the  skin 
earthy  and  dry,  whilst  the  hair  may  fall  off,  and  the  nails,  iris, 
periosteum,  and  bones  may  be  affected  as  in  the  iU'([uired  form.  At 
this  period  death  is  far  from  uncommon.  Usually,  however,  Jind 
especially  luider  a  mercurial  coiu*se,  the  symptoms  gradually  subside, 
and  ])y  the  end  of  the  first  year  disappear  altogetht'r  and  no  furtlier 
manifestation  of  the  disease  may  occur  throughout  life.  But 
fretjuently  after  several  years  of  immunity  certain  teiliary  afiVctions 
show  themselves,  the  cliief  of  these  being  interstitial  konititis, 
periontitis,  and  osteitis,  followed  by  necrosis,  disease  of  the  ear  often 
ending  in  total  deafness,  ulceration  alx:>ut  the  palat<»,  chionic  sj-no- 
'  vitis  of  one  or  more  of  the  joints,  and  the  frinnation  of  giunmat;i  in 
the  viscera,  testicle,  &c.  Along  with  these,  ceitain  imporiant 
diagnostic  sjTiiptoms,  the  result  of  the  former  secondary  lesions, 
may  be  present,  viz.,  1,  a  dei)ressed  and  widened  condition  of  the 
bridge  of  the  nose,  due  to  the  influence  of  the  nasal  catarrh  ui)on  the 
development  of  the  nasal  bones  and  septum ;  2,  radiating  scars 
about  the  angle  of  the  mouth,  the  n?sult  of  the  cicatrization  of  the 
former  ulcers  {Ilnichi nsou  s  /i/ten) ;  3,  a  peculiar  confoniiatiou  of  the 
skull,  the  result  of  the  i)revious  ]x>ne-h;sion,  consisting  chiefly  in  a 
furrow  above  the  eyebrows,  a  sijuare  for(^h(?ad,  an<l  prominent 
frontal  eminences  ;  and  4,  a  cliaracteristic  aj>pearan(('  of  th(?  pt>rina- 
nent  central  incisor  teeth,  conseipient  upon  the  action  of  the  stomatitis 
upon  them  while  yet  soft  and  imciit.  The  <listinctive  sign  of 
syphilis  in  these  teeth  is  a  slight  crescentic  notch  in  the  ])itting  tnlge 
(Fig.  9).  They  are  also  generally  dwai-fed,  esj)ecially  in  width,  their 
angles  are  i*ounded  off,  and  their  sides  convex  in  outline  {i>f(fO(fi 
UttJi),  These  appearances  must  be  distinguished  fiom  thost*  d\w  to 
the  ai^tion  of  the  mercmial  .stomatitis,  the  teetli  so  affected  showing 
horizontal  markings,  or  honey-comb-like  excavations  in  the  enamel 
(compare  Figs.  9  and  10). 

The  bone-lesions  of  congenit^il  syj>hilis  were  until  recently  over- 
l(N>ked,  or  confounded  with  those  of  rickets,  which  they  much 
retjemble.  Two  fonns  are  described,  ilnnntteophi/tic  ami  the  atrophic. 
In  the  osteophytic  the  cranial  bones  present  localized  and  symmetrical 
thickenings  (Parrot's  nodes)  in  the  region  <jf  the  fronted  an<l  paric^tal 
eminences  {the  natiform  or  hot-crms-hun-Uke  skuH),  and  the  long 
bones  subperiostieal  enlargements.  In  the  atrophic  the  (-nmial bones, 
especially  in  the  occipital  region,  are  thiuTied  or  locally  absorbed,  «o 
that  the  brain  is  only  covered  at  these  spots  by  a  thin  membrane 
{fotfOforosis^  craniotahes),  and  th(»  long  bones  are  enlarged  at  tlieir 
epii)hyses  by  the  production  of  ill-fonued  bone  and  the  absori)tion 
of  the  normal  bone.  These  lesions  are  usually  tninsitoiy,  and 
generally  give  rise  to  little  inc<^)nvenience ;  but  at  times  sej 
of  the  epiphysis  may  oceur,  with  inflammation  of  the  m 
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joiat ;  and  when  several  bones  arc  affected,  the  child  may  be  so 
chary  uf  inovtuiciit  on  aixxiunt  of  the  iiain  it  catuee  that  infoutile 
jaralysis  nioy  In?  Hiuiulutcd. 

2're<itmtHt. — In  the  early  utageamerciirj- generally  acto  like  acharnj. 
It  M  tiotit  adtDinistt.-n'd  iih  au  inunction  by  putting  half  a  drachm  of 
blue  ointment  on  tlu-  biiiiicr  of  the  child  a:id  alloviDg  it  to  be  thus 
rubbcil  into  th'.-  tikin.  Or  it  may  he  given  in  tho  form  of  mercury 
and  chiilk  in  (luNesi  of  from  half  to  one  grain,  but  ietheu  apt  to  cause 
(liarrhcua.  ilercury,  however,  should  be  given  with  cautiun  if  there 
is  much  marasmus,  and  discontinued  as  soon  as  tho  symptoms  have 
cleared  up,  Ii-st  uiiTt'urial  stomatitis  be  induced  and  the  permanent 
teeth  suffer  in  conm.KpU'nec  (Fig.  10).  The  child  should  be  well  and 
car(;fully  fed  during  the  niercuiial  ciiurse,  and  small  doevu  of  cod~ 
liver  oil  may  often  be  taken  with  advantage.     If  the  mother  is  un- 


able tr)  rinekli'  tin-  infant  it  murt  Im  lironpht  »]>  by  hand,  not  by  a 
wot  niii-^o,  fi.rfi'urot  li-i-  nipjih'  iH-coiiiin};  iift'.-ilfil  with  u  primary 
ehtincri',  a  cbnigi.-r  the  mrrfher  herself  dm's  net  nm,  i-ven  iitlliough 
•he  has  e.tliiliited  no  signs  ut  sj-jihilis.  Tliis  iniibility  n[  uti  infant 
with  inheritt-il  syphilis  to  infect  itw  im'tlii-r  (known  lis  t'lJIn'  l<iir) 
Was  foi-uic-rly  thought  to  lie  a  pi^if  tlmt  the  mother  had  Kiiffet«d 
from  sjlihilis  whilst  tho  fo-tus  was  in  uteiii.  In  some  inftanceH  this 
■a««  no  doubt  biH'n  tho  ensi'.  But  in  other  iiistan<-<-s  slie  has  shown 
'">^  sign  of  syjiUilts  duiing  gestation,  and  Iheii-  lias  Im-^'U  reliable 
Evidence  that  she  had  not  lintl  the  diwusi^  ptiviouslv.  'iHu-  cxjilana- 
*'<>n  offen-d  bv  the  followers  of  M,  I'ast.ur  is  that  the  svphilis  of 
^"o  ftetus  has  iirotectetl  the  mother. 

In  tho  later  stages  of  fongniitnl  s}-]>hiliK.  as  in  those  of  the 
i^lHired  fomi,  imliiie  of  ptrfassiuni  is  inilieatiil,  and  may  fnipiently 
y  "dvantugeoiisly  eombincel  with  sniuU dusts  of  menun-,  where  the 
^ti'r  It^uions.  as  is  t<>0  often  the  caw!.  pnive  intiiii-tabh',  Lastlv, 
'J'Mild  ttj-pliilis  l>e  Knsi>c<-ted  in  cither  of  the  jiarents  during  the 
^^••d  ot  gcstatirm,  memiry  shoukl  Ix;  administenil  to  the  mother ; 
BV  1  ■  ■''  caution  sliould  be  given  to  Imth  parents  after  the  birth  of  u 
i  I'liilitic  infant  for  the  sake  of  any  futiuv  offspring. 
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H^MOPUILIA. 


HjEMOPniLTA,  or  the  hsemorrhagic  diathesis,  is  a  condition  m 
which  bleeding  is  prone  to  occur  spontaneously  or  on  the  slightest 
provocation,  and  is  very  difficult  to  aiTcst.  The  cause  is  unknown. 
The  affection,  however,  appears  to  be  hereditary ;  it  often  occurs  in 
members  of  the  same  family,  and  nearly  always  in  the  males, 
although  it  is  almost  invariably  transmitted  through  the  female 
line.  The  pathology  of  the  disease  is  obscuie,  but  the  arteiies  have 
been  found  thin,  the  left  ventricle  h}T)ei'trophied,  and  the  different 
forms  of  leucocytes  in  the  blood  relatively  alti»red  in  number.  The 
bleeding  may  be  started  by  the  most  trifling  injur}',  such  as  a  mere 
scratch  of  the  finger,  the  extraction  of  a  tooth,  or  a  bite  of  the  lip 
or  tongue.  Or  it  may  occur  spontaneously,  when  it  is  sometimes 
preceded  by  flushings  of  the  face  and  throbbing  of  the  arteni's,  and 
then  commonly  takes  the  form  of  epistaxis,  or  of  extravusiitions 
beneath  the  skin,  or  of  bleeding  from  the  giuus  or  intestines,  or  of 
effusion  into  a  joint.  When  the  i-esult  of  a  traimiatism,  the  blood, 
except  a  large  artery  is  wounded,  oozes  from  the  injured  surface  in  a 
steady,  continuous,  and  uncontrollable  streain.  Th<.»  bleeding  may 
la^t  for  weeks  and  then  cease  sponttineously,  leaving  the  patient  in 
an  aniemic  condition,  from  which,  however,  he  may  sj)ccdily 
recover;  or  it  may  terminate  fatally.  Successive  attacks  are  common 
at  varying  intervals,  and  to  one  of  these  the  patient  generally 
succumbs.  Should,  however,  ho  siu'vive  the  jM^riod  of  i)uberty, 
there  is  a  fair  chance  of  the  tendency  to  bleed  decrea.sing  with 
advancing  years.  The  treatment  consi^^tH  in  i)laciiig  the  patient  at 
perfect  rest  in  the  recmnlK'iit  position,  aj)plying  a  gi-aduated 
compress,  and  in  elevating  the  part  when  the  bleeding  comes  from 
a  limb.  Ligature,  the  actual  and  galvanic  cauterj-  and  acui)ressure 
only  do  harm  by  increasing  the  size*  of  tlie  womul ;  and  cold,  in 
the  form  of  ice,  is  of  doubtful  bcnetit.  "When  the  l)l()od  conies 
from  a  tooth-socket  a  plug  of  i>erchloride  of  iion  may  bo  a))plicd. 
Internally,  such  drugs  as  ergotin,  acetate  of  lead,  gallic  acid,  and 
sclerotic  acid,  are  recommended,  but  do  not  ai)j)eai'  to  have  much 
power  in  controlling  the  bleeding.  Recently  calcium  chloride 
(grains  10  to  15)  has  been  recommended  internally,  and  as  a  local 
stj'ptic,  a  solution  of  fibrin  ferment  to  which  calcium  chloride  has 
been  added  (see  St}T)tics,  p.  111).  Wiight  has  found  that  the 
internal  use  of  chloride  of  calcium  in  a  case  of  hiemophilia  reduced 
the  coagulation-time  from  10  to  5  seconds. 

TUMOURS. 

A  TUMOUR,  as  generally  understood,  is  a  swelling  not  depending 
upon  inflammation  or  mere  hyjKJiii'ophy  of  pre-existing  tissue,  and 
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showing  no  tendency  to  undergo  spontaneous  cure  or  to  yield  to  the 
action  of  uiedicinos.  In  structure  a  tumour  consists  of  elements 
resembliiif^  those  of  the  nonnal  tissues  of  the  body  either  in  the 
miiturc  or  in  the  inmiatiuo  state.  Thus  a  tumour  may  be  composed 
of  bone,  caililago,  fat,  &c. ;  or  of  cells  like  those  constituting  the 
epithelium  ;  or  of  ehrmonts  indistinguishable  from  the  rudimentarj'' 
tissues  found  in  the  embrvo.  A  tumour  mav  resemble  and  continue 
to  gi'ow  in  the  tissue  in  whicli  it  oiiginates,  merely  displacing  the 
siuToimding  tissues,  as  for  example,  a  fatty  tumour  growing  in  the 
suK'ubineous  fat.  It  is  then  called  homoioi/ous.  Or  a  timiour  may 
originate  in  one  tissue,  and  retaining  the  type  of  that  tissue,  invade 
another,  as  an  epithelioma  infilti-ating  connective  tissue,  muscle,  or 
Innu} ;  it  is  then  sjjoken  of  as  heterologous.  Homologous  tumours 
have  generally  the  structuie  of  the  mature  tissues  of  the  body,  as 
fibrous  tissue,  fat,  lx)ne,  &c.,  and  are  usually  iiuiocent.  Hetei"*!- 
logons  tumom's,  on  the  other  lian<l,  commonly  c<msist  of  cells  like 
those?  of  the  more  lowly  orgiinizod  or  immature  tissues  {epithelium^ 
emhnjoinc  tisaue),  and  are  generally  malignant.  The  lower  the 
orgamiziition  of  a  tumour  the  greater,  as  a  nile,  is  its  malignancy, 
altliougli,  as  ])ointed  out  by  Mr.  Butlin,  '*  tumours  of  similar 
structurti  diftV;r  widely  in  theii-  power  of  mistrhief  according  to  the 
\\iivi  of  tlie  IxKly  in  which  they  originate." 

Development,- -AW  tumours  are  believ(?d  to  arise  by  the  multi- 
])licat:on   of    pre-existing  cells,    and   to   retain   throughout  their 
gi'owth  the  t\i)e  of  tlie  cell  from  which  theyspi-ing;  hence  they 
are  siM)ken  of  as  eonneetivcj-tissue  or  tis  ejuthelial  growths,  accoixl- 
ing  {IS  tliey  originate  in  the  connective*  tissue  or  in  the  epithelium. 
Tumours  arising   in   the   connective^   tissue   may   at    firet   consist 
entirely  of  small  round  cells,  witli  a  scanty  amount  of  intercellular 
suU«<tiin(re ;  that  is,  they  res<"mble  young  connective  tissue.     They 
may   retain    this    structure    thi*oughout    their    course    (sarcoma)^ 
or  they   may   ])ecome    more    highly  develoi>ed  and    assume  the 
«tnictui"(»  of  the  more  specialized  connective  tissues.     ITius,  tibri- 
iication  may  oiriu-  and  the  tiunour  take  the  form  of  mature  tibrous 
tissue  {fibroma) ;  or  chondrilication  or  ossification  may  ensue,   or 
tixt  l)e  (lei)osited  in  the  cells,  and  the  tunumr  become^  indistinguish- 
able in  structure  from  nonual  cartibige,  l)one  or  fat  {enchimdrwna^ 
oeietnna,   liptnna).     Tumoius  spiinging  from  ♦»pithelium  not   only 
i'l^tain  the  character  of  epithelium,  but  likewise  that  of  tlie  special 
'orm   of  ej)ithelium   from   which   tli(\v   are   derived.      Thus  they 
i*i»8<»mble  sepiamous  (ijnthelium  when  derived  from  the  skin,  s2>he- 
^"oidal  ei)itheliiun  when  from  a  gland. 

Cause. — Little  is  actually  known  of  the  etiology  of  tumoiu-s. 
^ine  forms  however  ap|)ear  undoubttnlly  to  be  due  to  local  causes^ 
'^iieh  as  1 ,  long  continuwl  irritation  ;  2,  chronic  inflammation ;  and 
•^>  injiu'y ;  but  whether  these  conditions  are  in  themselves  capable 
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of   producmg  tumouTR  unless  the  patient  is  otherwise  in  some 
unknown  way  predisposed  to  tumour-foimation  is  still  perhaps 
open  to  question.    The  presence  in  the  completely  developed  tissues 
of  embryonic  remains  which  from  some  imexplaiiiod  cause  have 
taken  on  active  growth  later  in  life,  is  also  regtirded  by  some  i)atho- 
logists  as  a  cause.     The  question  however  of  greatest  intercut  at 
the  present  time  is  that  of  the  infective  natui-e  of  the  cancers.     So 
fiar  no  one  has  succeeded  in  inoculating  the  disease  from  man  to 
animals,  nor  from  animal  to  animal  of  the  same  specic«,  excejit  by 
actually  grafting  a  portion  of  the  growth,  and  no  sjiecific  micro- 
organisms of  the  nature  of  a  iMicillus  or  micrococcus  have  been  dis- 
covered by  cultivation-experiments.     In  the  epithelial  cells  of  the 
carcinomata  however  ix?culiar  Ixxlies  have  bc»eii  found,  and  are 
believed  by  their  discoverers  to  l)e  of  the  nature  of  i)rotozoa,  and 
similar  to  the  psorosperms  pres<»nt  in  the  ei)itholial  cells  in  cocoy- 
diosis,  a  parasitic  disease  of  rabbits.     "Wliether  these  ])odi(»s  are  of 
the  nature  of  pn>tozoa  as  maintaineil  by  theii*  discr)verers  is  op(»n  to 
dispute.     Some  of  them  at  any  rate  thus  descnl)e<l  have  been  i)roved 
to  lie  degeneraticms  of  the  epithelial  cells  or  degenerations  of  the 
nuclei.     The  arguments  for  and  against  the  view  of  the  jMinisitic 
nature  of  cancer  cannot  be  here  dLsouKsed.     Although  it  would 
appear  that  no  true  sjwres  have  as  yet  Ihmmi  demonsti*ated  and  it 
has  been  prove<l  that  cancer  cannot  ])e  inoculate<l,  it  is  iK>ssible  that 
the  parasite,  if  such  exists,  may  n(»e<l  for  its  fui*ther  develojmient, 
as  do  the  protozoa  of  some  other   par.isitic  diseases,  sjK^cial  con- 
ditions  outside  the   l>odv  of  its   host.     The  fact  that   cancer  is 
endemic  in  certain  localities  seems  to  lend  some  sui>jx)rt  to  the  idea 
that   it   maybe  of  miasmo-i)ai'asitic  origin.     Mr.  l)'Ar('y  I*ower, 
who  has  l)een  doing  excellent  work  on  tliis  subj(K*t,  d(H.'lares  himself 
an  imlwliever  in  anv  of  the  cancer   Inidies  whicli   have  vet  In^en 
discovered,  and  Ix'lieves  his  ex]>ennients  shew  that  they  an*  merely 
the  result  of  chnmic  inflammation  of  tlie  r'j)ithelium. 

Tiuuours  have  further  lK*en  as^-rilMMl  to  such  rotiAtitntifmal  causes 
as  here<litarj'  j)iTHlisjK)sition,  the  activity  of  tissue-jrrowth  in  early 
life,  the  sl(»w  degenerati<m  of  advanring  ag»',  aiul  the  lesseneil 
resisting  power  of  the  tissues  that  may  be  (wcasioneil  by  such 
depressing  influences  as  grii'f,  anxiety,  or  mental  stiiiin.  I{es:tlrne<' 
in  cc'rtain  ItK-alities  is  consideii'd  by  sonn'  ol»s<Tvers  to  1h'  a  ])re- 
flis]M>sing  cause  of  some  fonns  of  malignant  tumour. 

Clinical  ff>»/r«f.--rlinieally,  tunioui>  are  sjwtken  of  as  innoe<»nt 
and  malignant.  1.  Itnutrmt  tumnnrtt  as  a  nile  grow  sl(>wly,  and 
n»si'Uible  the  fullv-fonntnl  tissiu-s  of  the  ImmIv.  and  usiuillv  those 
amongst  which  they  gi*ow.  They  arr  g«'n«'mlly  encapsulinl,  cir- 
cumscribed, and  fi-eely  moveable,  merely  di>placing  the  tissues 
anmnd,  nc»t  infiltrating  them.  They  do  not  involve  the  lym]>hatic 
(^lunds,  nor  becr)me  disseminatiil  in  distant  <»rgans ;  neither  do  they 
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recur  if  completely  removed.  They  may,  however,  attain  a  large 
size  and  destroy  life  by  pressing  upon  a  vital  organ,  or  in  other 
ways  int^rfenng  with  its  functions.  II.  Malignant  tumours^  on  the 
other  hand,  grow  rapidly,  do  not  resemble  the  fully-formed  tissues 
in  structure,  and  differ  markedly  in  appearance  from  the  tissues  in 
which  they  grow.  They  are  generally  non-oncapsuled  and  infiltrate 
the  surrounding  parts,  whether  these  be  muscle,  fat,  bone,  &c., 
and  in  consequence  become  more  or  less  fixed  and  adherent.  They 
frequently  involve  the  lymphatic  glands,  and  become  disseminated 
through  the  body  by  means  either  of  the  lymph  or  blood-stream. 
They  usually  recur  after  removal,  in  the  scar,  in  the  corresponding 
lymi)liatic  glands,  or  in  internal  organs,  and  sooner  or  later  give 
rise  to  a  general  cachectic  condition  known  as  the  caneerotM  cachexia, 
Doath  is  comnionlv  due  to  exhaustion  caused  by  the  local  ulcera- 
tion,  hoomoirhago  and  pain,  combined  with  the  mental  distress, 
and  the  general  interference  with  nutrition  induced  by  the  rapid 
growth  of  the  tumour  and  its  dissemination  through  internal 
organs. 

Srcotithirt/  rhanijes  are  common  in  tumoiui?,  especially  in  those  of 
more  nipid  growth.  Thus  a  tumour  may  become  inflamed,  or  may 
ulcerate,  or  undergo  fatty,  mucoid,  colloid,  pigmentary,  or  cal- 
careoiL«*  degeneration ;  or  as  the  residt  of  these  changes,  or  of 
haemorrhage  into  its  substance,  cysts,  or,  more  rarely,  circum- 
wribed  abscesses,  may  fonri  in  its  interior ;  or  the  whole  tumour 
may  imdergo  necrosis,  and,  in  exceptional  instances,  slough  away. 

Recurrence  and  di  sac  mi  tvii  ion. — Local  recuri'ence  is  probably  the 
result  of  some  of  the  tumour-elements  having  e8ca]yed  removal, 
and  may  take  ])laco  in  the  scar,  or  in  the  tissues  immediately 
around.  Reproduction  in  the  neighbouring  lymphatic  glands  is 
believed  to  be  due  to  the  tumour-cells  becoming  arrested  in  the 
lymph-sinuse>s ;  dissemination  in  more  distant  tissues  and  organs 
to  the  tumour-cells  being  carrietl  by  the  blood- stream  (which  they 
may  enter  either  directly,  or  indirectly  by  the  lymph-channels)  to 
these  jiartrt,  where  they  become  lodged  and  form  starting-points  for 
secondary  growths.  Secondarj^  growths,  whether  in  the  glands,  or 
elsewhere,  resemble  in  stnicture  the  primary  tumour. 

Chisnification, — Tumours  are  here  classified  according  to  their 
anatomical  structure.     Thus,  thcv  mav  1)0  divided  into : — 

I.  Connective-tissue,  tumours,  which  arc^  such  iis  s])ring  from  the 
<>onnective  tissue.  Those  may  l)e  subdivided  into : — A.  Those  of 
the  typo  of  fuUy-formed  connective  tissue,  i.e.,  fibrous,  cartila- 
g'inous,  fatty,  osseous,  and  mucous  tissue:  (1)  Fibroma,  {2)  Eu- 
''fiitndroma,  (3)  Lipoma,  (4)  Osteoma^  [b)  Myxoma,  and  (6)  Papilloma, 
i^.  Those  of  the  type  of  the  higher  complex  connective  tissues,  ».«., 
Muscle,  nerve,  blood-vessels,  lymphatic  vessels,  and  lymphatic 
8'land«:  (1)  Myoma,  (2)  Neuroma,  (3)  Angioma,  (4)  Lymphangioma^ 


Mid  (a)  Lymphuian.  0,  TlHise  of  the  type  of  young  coniiwtivn 
tiami^:  (I)  Boiiiid-ftlled  larcoma,  (2)  Spindle-relM  tarcoma.  (3) 
jVyffMVf  mrroma. 

n,  Epilh^ial  and  i/laHdalar  tumour*,  which  are  «u<>h  as  btc  Ofm- 
pOMil  o(  colls  Itlto  upithelimn.  They  are  dirided  into  r— A.  The 
innocoiit:  (I)  Adnioma;  owl  1*.  The  nmlignnnt:  (I)  SphtroiJal. 
aittd  oareiHoma :  (a)  Hard,  tdrrhout.  av  thrvnk  (arfinoma ;  (i) 
Sf/I  fnttphnltiid,  or  aciiU  nircinoina ;  and  {<■)  Vvlloid  tarriaomu. 
(2)  Rqaamoua-ctlUd  tarcinirma  [epH/trliama),  luid  (3)  (Mumnar- 
friM  irr  eghndrtnl  eareirunaa. 

in.  Trratoma,  a  rare  form  of  tumour,  rontniniiig  Uiiio,  hnir, 
t«9ttt.  or  fMj.n^iiti  of  thn  visr-^M  of  n  supprenel  fiutm. 

I.  '■oNintiTiyE-Tiaei'E  tuhocbs. 

A.   Taiaouri  n/lht  tifp*  of /aVy-formrd  ronnniiir  Uuur, 

FlBHOlUTA  OK  PIBBoirs  TtTMol'BB  coDsiat  of  fihntii^  tiiwiie,  which 
^LwB}'  tuT}-  in  density  from  the'  flnnness  of  a  tendon  or  li^ineiit  t<> 


'Kjs:^ 


I 


Tarietj.  Fia.  12.— FMly  tmimor. 

t  POnaJBlenpy  of  tho  subcutounous  tiMiic.  Thty  nm  unite 
ntt,  pnw  f-iowly,  do  not  rotum  if  complrtoly  removed,  tind  uw 
y  aurrouudcd  liy  n  distinct  rnpsnlo. 
*■  *.— r*«  firmer  mriHiet  (Fig.  11)  mnaist  of  dense  Alirous 
d  with  but  (pw  elastie  fibrea  und  ronnortivo-tiBguo 
(  Bbre«.  an  a  rule,  nm  viirionsly  interhu.i'd  withoiit 
mont,  thonch  in  moiiio  fibrumutn  they  fonii  i-on- 
0  drcin  uruund  thi>  IiIowI-vphw!*,  Oh  swtioii  Ihry  iijijK'ai' 
t,  amnoth.  mid  KlisLi-ninK,  and  of  u  jfTpyiwh-wliili-  colour.  The 
'>  Bn  luunlly  small,  thin-wiUled,  and  not  )iunu'n>u«,  though 
n  of  the  fllirrimata  (aan-~phtiry7igniJ  pott/fii)  arc  verv  vnsrulor, 
w»  )HTntnilnl   by  larir"'  rtivpmoiiii  hlu'id'apacnu.      Tli'*  toftrr 
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varieties y  formerly  called  fibro-cellular  tumours,  consist  of  loose 
succulent  fibrous  tissue,  and  often  contain  large  and  numerous 
blood-vessels.  On  section  they  appear  yellowish,  glistening,  semi- 
transparent,  and  gelatinous,  and  a  serous  fluid  can  be  squeezed  out 
rom  the  cut  sui-face. 

Secondary  changes, — Calcification,  ulceration,  and  mucoid  soften- 
ing. 

Usual  seats. — Fibromata  may  gi'ow  from  the  connet^tive  tissue 
anywhere,  but  the  harder  forms  are  chiefly  met  with  in  the  peri- 
osteum, especially  that  of  the  jaws  {fibrous  epulis)^  in  the  utenu< 
where  they  are  intermixed  with  unstriped  muscle  {myo-fibroma),  in 
the  neurilemma  of  nerves  {false  neuroma)^  on  the  termination  of 
n(»rves  {jxiin/ul  suhcuf-aneovs  tumour)^  and  in  the  naso-pharynx  and 
rectum  {fibrous  jwlypus).  The  softer  fonns  gi'ow  from  the  sub- 
cutaneous and  sul)mucous  tissue,  and  tlio  intennuscular  septa,  and 
are  most  fre<iuently  met  with  in  the  scrotum,  labium,  and  scalp. 
The  l()os(»  textured,  large  and  often  pendulous  growths,  occiuring 
in  the  subcutaneous  tissue,  and  known  as  irens,  and  the  small, 
sessile,  or  ]iartially-)K>dunculated  tumours  scattered  over  the  l)ody 
in  tlie  condition  known  as  moll u scum  filrrosumy  are  varieties  of  soft 
fibromata. 

The  siijns  and  diagnosis  of  fibroiriata  vary  according  to  their 
situation,  and  will  be  again  ref(»n-ed  to  under  the  diseases  of  the 
various  regions  in  which  tliey  occur.  The  firm  fibromata  are 
usually  f)val  or  globular,  smooth,  painless  unless  attached  to  a 
nerve,  moveable,  ver^'  finn  and  hard,  and  generally  single.  The 
softer  forms  are  smooth,  globular,  elastic,  soft  and  painless,  espe- 
cially when  growing  about  the  scrotinn  or  labium ;  doughy,  non- 
elastic,  moveable,  pimdiilous,  and  fleshy  when  occurring  as  wens. 

Trf'ntment. — "NMien  practicable  tliey  should  be  removed. 

LiPOMATA  OR  FATTY  Ti'MOURS  are  composed  of  fat  like  that 
normally  found  in  th<'  lM)dy.  They  are  innocent,  and  grow  slowly, 
but  mav  attain  a  large  size,  and  do  not  return  on  removal.  Thev 
arr*  most  commcm  in  adult  life. 

Structure. — Tlioy  consist  of  masses  of  fat  l>ound  together  by 
d«»licate  coimective-tissue  and  blood-vessels,  and  are  surroiuided  as 
a  rule  by  a  thin  cajisule,  which  is  atttiched  by  fibrous  septa  to  the 
skin.     The  microscojncal  chai-acters  are  seen  in  Fig.  12. 

Stirondary  change.- -yiwcuuX  softening,  inflammation  with  adhesion 
fn>ni  i)ressure,  and,  veiy  occasionally,  ulceration  and  nilcification. 

Usual  seats. — Thev  are  most  common  on  the  shoulders,  back,  and 
Hates,  where  they  have  been  attributed  to  initjition  or  pressiu^,  as 
by  the  braces,  the  sitting  ]»osturo,  &c. 

Siguft  and  diagnosis. — They  form  circumscribed,  lobulated,  semi- 
fluctuating,  ))ainless,  soft,  inehistic  tumours,  generally  single,  but 
occasionally  multij)le.     They  may  be  distinguish<Ml  from  a  chronic 
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abscess,  a  bursa  or  a  cyst,  the  swellinprs  for  which  they  are  perhui)a 
most  likely  to  be  mistaken,  by  the  edge  slipping  from  under  the 
fingers  when  the  side  of  the  tumoiu*  is  pressed  upon,  by  the 
dimpling  of  the  skin  when  pinched  up  l)etwoen  the  thumb  and 
fingers,  and  by  the  non-escape  of  iiuid  on  puncture  with  a  grooved 
needle.  They  sometimes,  when  gi-avity  favours  it,  shift  thieii'  sit<^ 
by  slipping  down  in  the  connective  tissue.  This  is  most  common 
in  the  si>ermatic  cord,  a  lipoma  there  having  a  tt^ndoncy  to  sink 
down  into  the  scrotiuu.  A  diffuse  variety  of  lii)oma  is  sometimes 
met  with  in  the  foim  of  sjiumetrical  masses  of  fat  at  the  back  of 
the  neck  and  below  the  chin.  This  varietv  is  mostly  seen  in  stout 
men  above  middle  age,  and  esi)ecially  in  those  who  are  addicted  to 
alcohol. 

Trmiinent, — The  capsule  should  be  fr(«ely  ojwned,  when  the 
tumour  will  usually  readily  shell  out.  The  ditt'us.*  form  should 
be  left  alone;  for  such,  lii^uor  i)otassie  in  small  doses  for  long 
]>eriods  may  bo  tried.  I  have  certainly  seen  thcst?  tumoui*s  get 
smaller  under  its  use. 

ExciioXDROMATA,  OR  CARTLLAGixous  iTMorRS  C(>nsi«it  of  car- 
tilage, and  are  always  innocent,  gi'ow  slowly,  and  do  not  return  on 
removal.  Cartilage,  however,  is 
freriuently  develoi>ed  in  sar<o- 
mutous  tumoui-s,  and  it  is  ] pro- 
bable that  the  malignancy  whi(?h 
enchondromata  have  at  tiint^s 
apparently  exhibitf^l  may  have 
been  due  to  the  irt'csenee  of 
Harcuma  elements  which  were 
overlooked. 

Structure, — Caililaginous  tu- 
mours oj-e  generally  encapsulc*!, 
and,  when  large,  are  often  lol)u- 
lated.  They  may  consist  of  a  Fig.  13.— 0:irtila-i nous  Tumour. 
single  mass  of  cartilage,  without  Upixir  lialf  hyaline  ;  lower  half  fibrous. 
visible  jiai-titions,  or  of  nume- 
rous small  clustei'ed  mjisses  bound  togi'thor  by  conn(H'tivo  tissue 
and  blood-vessels.  On  sec^tion  they  are  translucent,  bliiish-gi-ey, 
pinkish-white,  homogeneous  or  coarnely  granular,  and  frcHpiently 
umpped  out  into  inxjgidar  lobules.  Tlicy  usmiUy  consist  of  hyaline- 
or  tibro-cartilage.  The  mici-oscoi)ical  chanicters  of  tyjacal  exami)les 
of  the  hyaline  and  fibrous  varieties  are  soen  in  Fig.  13. 

Sccomlary  chamjes, — (.'alcification.  ossification,  nuu^oid  softening 
with  formation  of  cysts,  and  ulcemtion. 

Usual  seats. — (1)  The  bones,  especially  the  phalanges  of  the 
and  Mmetimes  of  the  tcx^s,  the  lowei'  t^nd  of  the  femur,  and  the 
of  the  tibia  and  humei*us,  and  (2)  the  parotid  gland« 
w,  1 
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dromata  may  olui  occur  iu  the  Hubcutaiieoua  timme  aud  in  th« 
testiclo. 

The  »iifiit  and  diagiioaU  will  be  given  under  Tuuioure  uf  Bone 
and  Parotid  gland.  Here  only  need  it  be  said,  that  their  chief 
characteristicM  are  their  eictrGine  hardnesa,  smooth  or  lobulated 
surface,  and  itlow  growth.  Thoy  are  UDUolly  single,  except  in  the 
hands,  where  generally  several  tingeiii  are  aSect«d.  At  tiinca  they 
are  of  a  softei'  conuistcney  in  phicos  owing  to  inucoid  softening,  and 
at  times  of  nii>id  growth,  but  in  the  latt«r  case  it  ia  probable  that 
they  contain  BarcomatouB  elementa.  Although  they  may  occur  at 
any  age,  they  are  must  common  iu  the  young. 

Trtatment. — They  should  be  removed  where  pondble. 
OsTEOMATA  OR  09SEOU3  ORDWTHS  consist  of  tiue  Ixiuo.  Thoy 
ver}'  rarely  uccui'  except  in  cunnectiiiii  with  bone  or  curtilage,  and 
will  again  be  refem<d  to  under  diueuses  of  bone.  ThoHC  growing  in 
wnnective  tiwue  ii]Ktrt  from  bono  are  probably  other  tumuuTH,  or 
HtructureH  «uch  aa  cy»tii,  tendons,  and  miiHcles,  thut  have  undergone 
calcification  or  uFvificiition. 

MvxuM.vr.t.  UH  untxira  nruouiis  ct)nHii*t  of  tissue  resembling 
that  found  in  the  umbilical  cord  luid  vitreouw  huuioui'  of  the  eye ; 
but  many  of  the  growtiw  that  were  fonnerly  claimed  aa  myxomata 
would  ap[H<ar  t«)  \m  fibiinnatu,  sarcomata  ut  enchundromata  under- 
going mucoid  Moftentiig.  I'ui'e  myxoma  aro  innocent  tumouru  and  do 
not  return  if  completely  removed,  but  they  uiay  attain  a  large  nize. 
Slraclure, — They  cuiisist  of  a  soft  gelatinous  semi-traiialufeut 
luati/rial,  enclosed  iu  a  loose  caiwule  uf  connective  tissue,  and  int*>r- 
sectMl  by  bauds  of  fibrous  tiHSue. 
On  section,  they  oi'e  of  ii  pinkish 
or  yeUowiah-grey  coloui',  and  of 
u  soft  gelatinous  consistency, 
often  almost  diffluent;  whilst  a 
tenacious  and  glairj'  fluid  contain- 
ing large  iiuuntities  of  mucin  oom» 
uwuy  tiirta  the  cut  surface.  Under 
the  micruscoiie  there  ore  scMi 
riiunil  and  spindle  cells  and  ste!- 
latu  cells  with  branching  pro- 
cesses, the  iiTuceflscs  forming  a 
di'ticate  struma  in  the  niushi's  of 
IS  iKisiw-Mulwlance  is  contiiiiied  (Fig. 
liIIh  vavj'  iu  uun.lM-r,  and  aro  not 
I  the  diagram.  Fibrous  tissue,  fiit,  iiirtilagc.  and  sonie- 
^•'iics  iiili-nrmmti'us  and  siU'<vmntj)Us  elements  may  likewise  bft 
l>i'('si.>nt ;  but  it  is  questionable  in  these  case*  whether  the  tumour 
"lioidd  not  be  reganlwl  as  a  soft  tibiuma,  Hismui,  enchowdi'oma, 
"iircomu,  &c.,  undergoing  mucoid  degeneration. 


Pia.  14. — MjxoinikluaB  Tuiiioor. 


*  liich  the  homogc  iieous.  gela  tinoi 
'■*).     The  round  and  sjiindle  t 
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Secondary  changes, — Fatty  degeneration,  inflammation,  ulceration, 
and  the  formation  of  blood-cysts  owing  to  rui>tiiro  of  the  capillary 
vessels. 

Usual  seats, — They  are  most  often  found  in  the  nose,  whei*e  thoj' 
constitute  the  gelatinous  polypus.  They  are  also  found  in  the 
adipose,  subcutaneous,  submucous,  and  subserous  tissue,  and  ocou- 
siomilly  in  the  periosteum  and  medullii  of  bono  and  neuiilennua  of 
nerves. 

Signs, — Except  when  forming  polypi,  as  in  the  nose,  thuy 
resemble  fatty  and  soft  fibrous  timiours,  from  which  they  ciannot  1  o 
diagnosed  with  certainty.  The  so-called  gelatinous  or  mucous 
polyjjus  will  again  be  referred  to  under  Diseases  of  the  Nose, 

Treatment, — Removal  where  practicable. 

Papillomata  or  warty  and  villous  tumours  rescmblo  in 
structure  the  papillae  of  the  skin  and  mucous  membnine.  Thoy 
mclude  warts,  condylomata,  and  mucous  tubercles,  and  some  fonas 
of  so-called  villous  tumours.  They  are  innocent  giowths,  rarely 
attain  a  large  size,  and  only  occur  in  the  skin  and  mucous  membrauo. 
In  old  people,  however,  warty  growths  are  ai>t  to  degenemte  into 
epitheliomata ;  and  villous  gi'owths  in  the  bladder  may  destroy 
life  by  the  haemorrhage  to  which  thoy  frequently  give  rise. 

Structure, — ^They  all  agree  in  that  they  rosoiiiblo  li\'porti-oi>hiod 
simple  or  compound  papillae.  Thus,  they  consist  of  several  lav(Ts 
of  connective  tissue  surroimdiug  one  or  more*  central  blood- vessels, 
and  are  covered  by  one  or  many  layers  of  eijithelium  res(Mnbling 
that  natural  to  the  part  from  which  they  s])riug.  The  epitlieliiuii, 
however,  never  penetrates  the  conn(»ctive  tissue — a  i)t)intthat  servos 
to  distinguish  them  pathologically  from  eiutholioma,  which  in  iimuy 
respects  they  resemble  in  structure.  The  warts  ami  ivarty  (jroa'tlis, 
which  form  circumscribed  tumours  or  cauliilower-like  nmssfs  oft^'ii 
of  considerable  size,  consist  of  enlargiul  pajnlUe  covered  witli  sevt^nil 
layers  of  homy  epithelium,  and  contjiin  as  a  rub;  only  a  few  small 
blood-vessels.  The  condylomata  and  mucous  tubcnlcs,  wliieh  oeeur 
as  flattened  elevations  of  the  skin  and  nuu'oiLs  ni<'nil>r«ine  respi ac- 
tively, also  consist  of  enlarged  i)a])illie,  but  the  ejutheliuni  covering 
them  is  moist  and  sodden,  and  the  connective  tissm*,  as  might  bo 
expected  trom.  theii*  rjipid  gi-owth,  is  al)un<lantly  iniiltrated  with 
small  round  cells.  Thc^y  are  always  the  result  of  syphilis.  The 
villous  tumours,  which  form  delicate  branching  growths  resembling 
the  villi  of  the  chorion,  are  also  classed  by  some  pathologists  as 
ixipillomata,  even  when  they  grow  from  i>arts  as  th<»  interior  of  the 
bladder  where  no  papilUe  exist.  In  such  situations  th(?y  si>ring 
from  the  sub-epithelial  connective  tissue,  and  owe  theii*  papillarj' 
shape  to  the  arrangement  of  the  coinioctive  tissue  and  einthelium 
around  the  blood-vessels.  The  latter  are  often  dilateil  and  nuinorouap, 
and  frequently  give  way,  leading  to  serious  hseihorrhages. 
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epithelium  covering  them  forma  a  delicate  layer,  and  may  often  be 
rubbed  ofP  or  washed  away  by  the  urine. 

Usual  seats, — Papillomata  in  the  foiin  of  wai-ts  and  warty  gi'owths, 
are  of  most  frequent  occurrence  in  the  skin,  especially  of  the  hands 
and  genital  organs,  and  in  the  laiynx.  As  condylomata  and  mucous 
tubercles,  they  occur  about  the  anus  and  genitals,  and  on  the 
.mucous  membrane  of  the  mouth  and  thi-oat.  The  villous  growths 
ai*e  met  with  in  the  bladder,  i-ectum,  and  lamix. 

Secondary  changes, — Pigmentation,  ulceration,  and  atrophy.  As 
age  advances,  the  epithelium  in  the  case  of  the  warty  growths  is 
liable  to  invade  the  underljdng  connective  tissue,  the  papilloma 
being  thus  conveiied  into  an  epithelioma. 

The  signSy  diagnosis,  and  treatment  of  the  different  varieties  of 
papillomata  are  given  imder  the  heads  of  skin,  s^-philis,  bladder, 
rectum,  and  larynx.  All  that  need  be  said  here  is  that  wai-ty 
growths,  especially  in  some  situations  as  about  the  genitals,  may 
greatly  resemble  epithelioma,  from  which,  however,  they  may 
gc^nerally  be  distinguished  by  the  abscaice  of  indui'atiou  at  their 
base,  slower  growth,  non-imi)lication  of  the  glands,  the  probable 
histoiy  of  venereal  disease,  and  by  their  occmrence  usually  at  an 
ago  yoiuiger  than  that  at  which  ej^ithelioma  is  commonly  met  with. 

B.   Tumours  of  the  type  of  the  higher  connective  tissues. 

The  myomata  or  muscle  tiunours  consisting  of  non-striated  or  even 
of  striated  muscular  fibres ;  the  neuromata  consisting  of  true  nervous 
tissue,  either  the  gi'ey  or  the  white;  the  angiomata^  or  nsevi;  the 
fymphangiomata  consisting  of  dilated  lymphaticii,  and  the  iymphO" 
mata  and  lymphadenomata  consisting  of  l^nnphatic  glandular  tissue, 
will  receive  no  further  attention  here  (see  Noeviy  Diseases  of  Nerves 
ami  Lymphatics).  Uiistiiped  muscle  tissue,  it  may  be  said,  how- 
ever, is  fi-etjuently  found  in  the  so-called  libi-oid  tumours  {ntyO" 
Jihromata)  of  the  uterus,  of  which,  indeed,  it  often  forms  the  chief 
pai-t.     It  is  also  foimd  in  the  chronically  enlarged  j)rostate. 

(\   Tumours  of  the  type  of  young  connective  tissue,     {Sarcomata,) 

Sarcomata  constitute  a  grouj)  of  tumoui's  resembling  in  stiiictm-e 
iiuuiatui-e  connective  tissue.  Thev  include  the  fibro-nucleated, 
tibro-plastic,  myeloid,  and  recuirent  fibroid  timiouis,  and  many  of 
the  so-called  cancers  of  tlie  older  pathologists.  Normal  embryonic 
tissue  in  the  coui-se  of  develoi)ment  may  become  fibrous  tissue, 
cartilage,  lK>ne,  &c.  The  sarcouiatii,  however,  retain  the  structure 
of  young  connective  tissue  throughout  their  life-histoiy ;  and 
although  in  places,  and  indeed,  in  some  instances  in  the  gi'eater 
part  of  the  tumour,  development  may  proceed,  as  in  the  normal 
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growth  of  tlie  body,  to  the  formation  of  fibroiu*  tissue,  caitihigo,  or 
Lone,  yet  the  cirt^umferential  or  growing  parts  of  tlio  tumour  will 
always  be  found  to  consist  of  sarcoma  oloments.   llonco  the  import- 
ance of  examining  a  growing  part  lest  a  san'oma  which  has  undor- 
gono    chondrification,   ossificaition,  &c.,  bo   pronounced  a  cartila- 
ginous or  osseous  tumoiu*.    Tho  sarc<jmata  presont  tho  most  divoi'se 
characters,   both    as    regards  their  structure    and    thtur    (clinical 
behaviour,  but  have  the  following  in  common: — 1.    The  cells  of 
which  they  are  composed  consist  of  mass(»s  of  protoi>lasm  without 
distinct  wU-wall,  and  conbiin  one  or  more  nuclei.     2.  Each  cf»ll  is 
surrounded  by  a  varying  amount  of  intercellular  substance  which 
has  no  definite  arrangement,  and  does  not  form  alveolar  si)aces  as 
in  carcinoma.      3.  The  blood-vessels  Imve   very   thin   walls,  and 
ramify  among  the  cells,  not  in  the  stroma  as  in  carcinoma ;  indeed, 
they  are  often  mere  spaces  bounded  by  tho  cells  themselves :  hence 
the  frequency  with  which  haemorrhages  occur  in  the  substance  of 
the  growth.     4.  Dissemination  usually  takes  ])lace  ]>y  the  blood- 
vessels (not  by  the  lymphatics,  as  in  carcinoma),  a  fact  which  nmy 
probably   be  explained   by  the   above-mentioned  relation  of  the 
vessels  to  tho  cells,    o.  The  secondary  gi'owths,  when  disseminaticm 
oc^curs,  are,  as  a  rule,  like  the  piimar^',  and  are  most  frequent  in 
the  lungs.     6.  Sarcomata  gi'ow  by  invading  the  suiToiuiding  tissue, 
and  genei'ally  return  locally  after  removal,  i)robably  because  some 
portion  of  infiltrated  tissue  has  been  left.     7.  They  do  not,  as  a 
rule,   affect  the^   lymi)hatic  glands,   exce])t   wIkmi   they   occur  as 
primary  tumoui"s  in  such  glands,  or  invade  glands  from  suiTounding 
parts,  or  when  they  gi'ow,  as  point(Ml  out  by  Mr.  Hutlin,  in  the  testis 
and  tonsil,  when  imi)lication  of  the  glands  is  the  nile  rather  than 
the  exception.     8.  They  are  of  most  frequent  occuiTonee  in  youth 
and  early  middle  life.     9.  Their  cut  section,  when  fresh,  does  not 
Weld  a  milky  juice  like  that  obtjiined  on  scr.ijnng  a  carcinoma. 

In  their  simplest  foim  sarcomatjx  consist  of  small  round  cells 
i*esembling,  but  very  distinct  from,  leucocytes,  embedded  in  a 
scanty  amount  of  homogeneous  intercellidar  subsbmco  tnivei*sed  by 
delicate  loops  of  cajnllary  vessebs ;  in  fact,  they  so  closely  resemble 
the  granulation- tissue  of  inflammation  as  to  l)t»  microseojnc.'illy 
indistinguishable  fi-om  it.  Tn  tho  high(^r  forms  the  cells  become 
elongated  and  of  a  spindle  shape,  and  the  intercellular  substance 
may  show  an  attempt  at  fibrillation  ;  or  fibi-ifi cation,  chondrification 
or  o8sifi(;ation  may  ensue,  and  ind(?ed  in  some  instanct'S  may  proceod 
to  such  an  extent  that  the  whole  tiunour  ai)])ears  compos(Ml  of 
fibrous  tissue,  cartilages  or  bone,  and  it  may  only  be  at  the  gi-owing 
ed^  that  the  sarcomatoiLS  elements  an^  discoverable.  Notwith- 
stajuding  such  changes,  the  tumoiu'  will  continue  to  (hsi)lay  its 
mitlignancy  in  that  it  still  invades  the  siUTOimding  tissues,  or 
becomes  disseminated  through  internal  organs.     Sarcomata  that 
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have  thus  undergone  OB^ificAtion,  are  often  spoken  of  ns  onifyiag 
taramiata.  Ossification,  however,  m  seldom  met  with  eitcept  in 
Bareomata  in  connection  with  bone,  and  although  it  may  then  occur 
in  all  varietipH,  is  most  common  in  the  spindle-celled  and  mixed 
fonns.  The  new  bone-spicula  usually  grow  into  the  tumour  at 
right  angles  to  the  shaft  of  the  bone,  end  atv  eurrounded  by 
earcoiiin  tiReuo;  whe:'eas  in  the  true  osteoniata  the  bone-si>icula 
are  pirallel  to  the  shaft  and  aro  surrounded  by  cartilage  or 
peiiosteuiu 

Sarcomata  ma\  bo  diMdetl  mto  four  chief  groups  (a)  the  miind- 
tfUed,  (fc)  the  epintlU  rrJIed,  (r~)  the  giant-celled  or  myeloid,  and  {d) 
the  mixrd  rtlM 

(u.)  The    HOrND  CELLED    evRroMATA    usually    occur   as   soft, 
vascular,  and  ^or\  ra]  i[Il\   growing  tumours,  and  often   attain  a 
large  size,  and  qmekly  become  disseminated  through  distant  parts 
of  the  Ixxly  and  through  internal  organs. 
Structure. — They  consist  of  round  cells  like  leucocj-tes,  varj'ing 
in  size  in  different  tumoins,  and  embedded 
in  a  small  amount  of   granular  or  homo- 
geneous intercellular  substance.    On  section 
they  appear  soft  and  vascular,  resembling 
lirain  matter,     lleueo  the  term  nicephalt/id 
or  medullary  which  is  sometimes  applied  to 
them.    It  was  this  variety  of  sarcoma  that 
was  formerly  called  enreplialuid  cancer.    The 
microscopical  appearance  of  a  typical  speci- 
luen  is  shown  in  Fig.  15. 

Seanidnrif  changes.- — They  may  undergo 
mucoid  softening,  fatty  degeneration  or  ulceration,  or  blood  may 
bo  extiflviiHUted  in  their  substance  leading  to  the  formation  of  cyste 

[mrciimatuiii  Woinlrytts). 

Vaual  aeatt. — ^^'herever  fibrous  tissue  exists  ;  but  they  are  most 
common  in  the  periosteum,  bone,  skin,  subcutaneous  tissue  and 

Varietifi  of  round-celled  mrcomn. — 1.  The  gh'fi-tarrcma,  which 
grows  in  the  connective  tissue  of  nerves,  and  has  a  matrix  like  that 
of  the  neuroglia  of  nerve-centres.    It  occurs  most  frequently  in  the 

I  retina  and  lirain.  2.  The ^^mjiA'>-i'irfumn,  which  gixiws  in  the  lym- 
phatic glands.  It  consists  of  a  reticulum  resembling  lymphoid 
tissue,  and  of  small  round  cells  usually  of  the  size  of  leucocyt«a. 
3.  Iho  ptaiamoma,  a  very  rare  form  which  occurs  in  the  pineal  body 
Bn<l  orbit,  and  has  been  met  with  in  the  meninges  and  ovary, 
It  by  some  pathologistx  classed  with  the  papillomata.  4.  The 
"fi-eiJar  tarcoma,  in  which  the  matrix  foi-ma  a  net-work  enclosing 
c«eh  cell  in  a  sejiarate  sjiaeo  or  alveolus.  5.  The  melanotic  tarcoma, 
*hieh  contains  pigment   both  in   the  cells  and  intercellular  eul>- 
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stance.  Its  favourite  seat  is  in  the  skin  and  the  choroid  coat  of 
the  eye — ».^.,  in  the  situations  where  pigment  nonnally  exists.  It 
becomes  raj)idly  disseminated  through  the  hody,  the  secondary 
growths  Iwing  generally  also  pigmented.  It  is  the  most  malignant 
of  the  sarcomata,  and  was  fonnerlv  known  as  melanotir  cavcer.  The 
cells  are  sometimes  spindle-shaped  instead  of  round.  It  differs  from 
the  pigmented  wai-t,  in  that  the  latter  is  firm,  often  i)edunculated 
or  lobulatcHi,  and  of  slow  growth. 

The  siffns  of  round-celled  sarcomatti  var}'  so  much  according  to 
the  tissue  implicated,  that  only  the  briefest  outline  of  their  general 
course  can  be  here  given.  They  will  more  especially  l)o  referred  to 
under  bone,  testicle,  and  breast.  Here  it  mav  suffice  to  sav  that 
they  exhibit  all  the  signs  of  malignancy.  Thus  they  grow  rapidly, 
invade  the  surrounding  tissues,  the  veins  over  them  become  en- 
larged, and  the  skin  as  they  approach  it  becomes  inflamed  and 
finally  gives  way,  and  an  ulcerating  chasm  is  Mi  or  a  fungus 
protrudes.  The  health  and  strength  fail,  cachexia  sets  in,  evidence 
of  dissemination  of  the  disease  in  other  tissues  or  in  intenial 
organs  may  be  manifested,  and  death  soon  ensues. 

Diaifnosis. — It  is  often  ver\'  difficult  to  diagnose  a  sarcoma, 
especially  of  iKme,  from  the  inflammatoiy  affections.  The  historj' 
of  the  case,  the  unequal  consistency  of  the  tumour,  which  may  be 
hard  in  i)laces,  soft  in  others,  the  iiTegularity  of  its  shape,  the 
al)sence  of  pus  on  ]>imcture  with  a  grooved  needle,  and  the  pix)- 
gre.ssive  loss  of  weight  and  strength  point  to  its  sarcomatous  nature ; 
but  an  incision  into  it  will  sometimes  be  necessaiy  to  clear  up  the 
doubt.  The  rajiid  growth  and  dark  colour  of  a  melanotic  sarcoma 
are  distinctive. 

Treatment. — Tlie  onlv  effectual  treatment  is  removal.  WTien  the 
tumour  is  situated  in  one  of  the  extremities  am])utatioTi  well  al)ove 
the  disease  should  be  ])ractised  ;  when  on  the  tiiuik  it  should, 
where  practicable,  be  dissected  out,  cutting  as  wide  of  the  disease 
as  pos.sible. 

(/')  Thk  SpiXDLK-f'ELLED  (Fig.  10)  are  the  most  common  of  the 
sarcomatii,  and  are  composed  of  spindle-shaped  cells,  varying  in 
size,  and  containing  one  or  more  nuclei.  I'he  cells,  in  some  in- 
stances, are  ananged  concentrically  around  the  blood-vessels,  or  in 
Iwinds ;  or  again,  in  other  instances,  a])p(»ar  U)  have  no  definite 
arrangement.  Spindle-cellod  sarcomata  are  snlxlivided  according 
to  the  size  of  their  cells  into  the  small-sj)indle-c«»ll(Hl  and  large- 
8pindle-celle<l  varieties. 

The  small '8pi  utile -relied  sarcomata  are  finner  and  less  rapid 
in  their  growth  than  the  round-cellerl  or  large-spindle-celled 
forms ;  they  do  not  become  so  quickly  disseminated  in  internal 
organs,  and  are  therefore  loss  malignant.  They  generally  rwiu* 
l(K-ally  when  removed  ;   but  after  many  recurrences,  their  tendency 
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to  return  may  at  length  cease,  or  they  may,  on  the  other  hand, 
Bssuine  a  more  malignant  form  and  beooDie  diiweniinated. 

Slriictiire. — They  coneist  of  email  Hpindle  cells  containing  usually 
a  single  nucleus ;  the  colls  are  embedded  in  a  small  amount  of 
homogeiieoiui  iutercollular  substance,  which  at  timci'  is  aomewhat 
tibrilliitod.  They  may  at  fimt  be  encloswl  by  a  cjtpsnle,  but 
later  infiltrate  the  Hun-ounding  parts.  They  appear  sb  smooth 
finiiish  growths,  pin1iiiih-whit«,  eemi-translucent,  and  flbrillated 
on  section.  Their  mioroseiipieal  appeanuiec  is  seen  in  Fig.  16. 
Semnilary  eliaH;/r».  —  Fibrilieation,  chondiifieation,  ealcifiration, 
ossification,  and,  when  implicating  tho  fikiii,  ulceration.  Utiial 
traU. — Feriosteiun.  fasciip,  and  subcutaneous  tissue. 

The  iargt-ipiiidh-eelleil  aartomala  are  much  sofUT  than  the  pre- 
ceding variet>',  and  often  grow  rapidly,  and  quickly  become  die- 
ticmiiiatad ;  indeoii,  they  may  be  ax  malignant  as  the  round-celled 
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growths.  fUntrlure. — They  eontdst  of  largo  spindle  cells,  which  fre- 
quently contain  xeveral  oval  nuclei,  embedded  in  a  itvanty  amount 
of  inten«llulnr  substance.  They  o<'eur  as  non-encajwuled  tumours 
of  soft  coiimisteiiey,  frei^uently  in  jiai'tH  diffluent,  and  on  section 
appear  of  a  pinkish-white  eolnur,  and  often  blotehcd  with  blood. 
Heeiiailnrij  rhangn. — Fatty  degeneration,  blood-extravasution  with 
the  formation  of  blood-cysts,  and  ulceration.  Usual  »mt>. — The 
intermuscular  fasciie,  periosteum,  and  brmuit. 

fii<jm  and  iluujaofi*. — Tho  8iiiall-8]iindio-eelleil  sarcomftta,  when 
occurring  in  the  fascine  and  snlx'utjineoiiH  tissue,  a}>)>ear  as 
moderately  firm,  or  at  tinies  as  softer  growths,  unattended  with 
aignD  of  inflammation  unless  involving  the  skin.  They  re<'ur  t'ti 
■ftii  after  removal,  but  do  not  oh  a  rule  liecome  disseminated.  The 
large-apindle-celled  fomis  rp»cmble  tho  round-celled,  from  which 
thev  cannot  be  distinguished  before  removal.  IJoth  varieties  are 
more  especially  refcrreil  to  under  lUtmae*  of  Banr. 

Treaim(nt.~T[w  8inall-spindlc-celle<l  variety  should,  where 
nracticable,  be  fretdy  and  widely  removed.  The  ti-eotmcnt  of  tho 
lrm)-ej)indle-ci'llo<l  is  like  that  of  the  round-celled. 
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(c)  The  Giaxt-celled  or  Myeloid  sarcomata  nearly  always 
occur  in  connection  with  bono,  and  will  bo  more  fully  doscribod  in 
the  section  on  Diseases  of  Bone.  They  aro  usually  of  slow  growth, 
and  are  amongst  the  least  malignant  of  tho  Rarc<)niata,  especially 
when  occurring  in  the  inteiior  of  Ixnie.  Aft«^r  ivnioval,  however, 
they  have  been  followed  by  the  more  malignant  forms. 

Structure, — They  consist  of  spindle  or  round  cells,  amongst  wliich 
are  found  large  irregularly-shajwd  masses  of  protoi)lasm,  contiiiu- 
ing  often  as  many  as  thirty  or  forty  oval,  highly- refiacting,  distinct 
nuclei.  These  masses  of  nucleated  protoplasm  are  known  as  giant 
or  myeloid  cells,  and  resemble  those  found  in  the  marrow  of  the 
foetus.  The  microscopic  appearanc-e  is  seen  in  Fig.  17.  Myeloid 
earcomataj  vary  from  a  finn  or  fleshy  to  a  soft  or  jolly-like  con- 
sistency, and  are  neither  elastic  nor  tough.  On  section  they 
appear  imiformly  smooth,  succulent,  shining,  semi-tmnslucent, 
but  not  fibriUated,  of  a  livid  crimson  or  manjon  coloui*  not  unlike 
the  muscular  tissue  of  the  manunalian  heart,  and  often  blot^^hed 
with  brighter  patches  of  pink  or  darker  red  due  to  blood-ex- 
tra va.sation. 

Secondary  chanyes. — Chondrification  sometimes  occiu's,  but  ossifi- 
cation is  rare.  Blood-cysts  are  ver\'  common,  from  the  giving  way 
of  some  of  the  numerous  thin-walled  vessels. 

Usual  seats, — In  the  in  ten  or  of  the  ends  of  tho  long  lM)nos,  espe- 
cially the  lower  end  of  the  femur  and  u])i>er  end  of  tho  tibia,  and 
in  the  lower  jaw  ;  less  I'arely  they  grow  from  tho  penostoum. 

Signs,  diagnosis  and  treatment. — See  Sai'coma  of  Bono. 

(rf)  The  MiXED-CELLEi). — Many  sarcomatous  tumours  consist  of 
both  spindle  and  round  cells.  They  may  resemble  (nthor  tho  spindh*- 
oelled  or  the  round-celled  tumours,  and  cannot  Ix?  distinguished 
without  a  microscopical  examination. 

Sarcomatous  hlood-ajsts. — Soft  sarcomatous  tiunours  sometimes 
become  comjiletely  broken  down  by  extravasation  of  blood  into 
their  sulxstance,  and  convertetl  into  cysts  containing  pai-tly  fluid 
and  partly  coagulated  blood.  TVTien  such  a  cyst  is  jmnctured,  the 
haemorrhage  is  often  difficult  to  control.  "\\Tien  cut  into,  tho  walls 
are  generally  fcmnd  ill-defined,  and  it  may  be  impossible  to  dis- 
tinguish the  cyst  from  a  hjematoma  or  ordinaiy  blood-cyst,  without 
a  microscopical  examination  of  a  piece  of  the  wall. 
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PlO.  IS.— AdenamHt'UB  Tumour. 


It,   EPITHELIAL  AXD  OLASDtnAR  TT'MOTIRe,   OR'TUMOURS  OF 

THE  TYPE  OF  EPITHELIAL  TISSUES. 

Thcae  iiiay  be  divided  into  the  innocent  and  the  malignant. 

(ft)  The  inniKent. 
Adenomata  or  olandular  tumourb  are  innocent  growths 
rewmbling  BocrctinK  gliind«  in  stnicture,  and  only  grow  in  con- 
nection with  pro-oxifting  Rlnndular  tiBsiie,  They  are  divided  into 
the  acinniia  and  tubutar,  accord- 
ing as  they  resemble  one  or  other 
of  these  glands  The  ncinout 
rariftg  conBiita  of  acini  lined 
with  spheroidal  epithelium  and 
communicabng  with  each  other 
b\  duct  like  i  hjuinels  The  aemi 
are  clusttred  in  twos  threes  or 
more  and  are  separated  and 
Iwund  together  by  connective 
tissue  in  which  the  vessels 
ramif\  Fuie  adenomata  ore 
rare  the  scantv  amount  of  inter 
tubulai  and  interacmous  con~ 
neetive  tissue  in  such  being  more 
often  replaced  by  fibrous  tissue  iaileiio-^bri»na),  or  by  mucous 
tiiwue  l_inltiii>-myxi>tnii),  oi'  bv  sarcomatous  elements  (adfno-tar- 
(omata),  or  by  a  combination  of  two  or  more  of  the  above  tissuefl 
{ailmit-fbro-aaTcnmii,  adrno-mi/xo-sfirfomii);  whilst  at  times  the  acini 
or  duets  become  diluted  into  cyst*,  in  which  proliferating  growths 
{intraeytlic  growthf)  may  project.  The  tumour  Li  then  spoken  of  as 
an  ndemi-nj»ioma,  ry»to-iarf.oma,  &c.,  according  to  the  character  of 
the  intcrtubular  and  interaciuous  connective  tissue.  The  micro- 
scopical appearance  of  an  adenoma  is  phown  in  Pig.  18. 

The  tubiihir  aJrnomatn  resemble  the  tuhulnr  glands,  the  epithe- 
lium of  this  viiriety  differing  from  that  of  the  acinous  in  being 
more  or  leas  coliinmoi'.  They  an:  most  eoninion  in  the  mucous 
membrane  of  the  intiwtine,  where  they  fonn  papillary  or  polypoid 
growths. 

Both  varietii-s  are  distinguished  from  cnrciiioma,  in  that  the 
•ritholiura  does  not  penetrote  the  Ifflsement  memlirane  and  invade 
the  connective  tissue. 

t'«Ho/<fn(».— The  acinous  occur  in  the  mamma  (where  they  are 
generally  of  the  mleno-fibnimatous  fonn),  the  lip,  the  prostate,  the 
thyroid,  parotid,  and  lachrymal  gliindx,  and  the  sebaceous  glands 
of  the  skin.  The  tubular  occur  in  the  intj-stine,  especially  the 
rectum. 
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Secondary  changes,  —  Cystic  degeneration  consequent  upon 
mucoid  softening,  and  fatty  degenemtion  of  the  epithelium. 

Signs,  diagnosis,  and  treatment.  See  I>isea8es  of  the  BreoHt, 
Rectum,  &c. 

(b)  The  malignant, 

Carcixomata,  or  Cancers,  are  malignant  gi'owths  consisting  of 
epithelial-like  cells  contained  in  an  alveolar  stroma.  The  iiulividual 
cells  are  not  siurounded  by  any  intercellular  substance  as  in  the 
sarcomata,  and  the  vessels  run  in  the  stroma,  and  not  among  the 
cells.  They  are  derived  from  pre-existing  ejuthelium.  The 
epithelium  is  believed  to  proliferate  and  break  through  the  wall  of 
an  acinus  or  duct,  or  the  basement  membrane  of  the  skin  or 
mucous  mombmne,  and  invade  the  suiTounding  or  underlying 
connective  tissue,  where  it  is  supposed  to  enter  the  lymphatic 
spaces,  and  thence,  sooner  or  lat<>r,  jmiss  into  the  hniii)}iatic  vessels, 
and  so  finally  become  disseminated.  The  cells  in  carcinoma,  tliough 
varying  in  their  character,  retain  within  certain  limits  the  type  of 
the  epithelium  from  which  they  spring.  Thus,  they  are  more  or 
less  squamous  when  derived  from  the  skin,  s^piamous  or  columnar 
when  derived  from  a  mucous  membrane,  according  U)  the  character 
of  the  ei)ithelium  normally  coveiing  it,  spheroidal  when  derived 
from  a  gland.  The  cells  have  recently  been  verv*  minutely  in- 
vestigate by  means  of  new  methods  of  stiiining,  and  jieculiar 
bodies,  believed  by  some  i)ath()logists  to  he  of  the  natiu*e  of  parasites 
or  protozoa,  have  lK*en  noted.  Tliese  bodies,  however,  by  other  ob- 
servers are  held  to  be  notliing  more  than  i)hiises  of  cell-degenera- 
tion depending  upon  chronic  irritiition  or  other  causes.  The 
alveoli  in  which  tlie  cells  are  contained  are  by  many  reganled  as 
the  lymphatic  sjMices  natural  to  the  affected  tissue  dilated  by  the 
invading  epithelium,  but  this  view  is  probably  incoiTect.  Tlie 
stroma  surrounding  the  alveohir  spaces  at  first  consists  of  the  con- 
nective or  other  tissue  of  tlie  invaded  parts,  infiltrated  m()r<^ 
or  less  with  small  round  cells.  This  small-cell-infiltration  is 
ascribed  to  the  irritiition  of  the  epithelial  invasion,  and  from  it  is 
believed  to  be  later  derivfnl  the  fibrous  tissue  constituting  the  dense 
stroma  of  some  fonns  of  carcinoma. 

The  blood-vessels,  which  run  in  the  stroma,  are  numerous  in  the 
more  ifijadly-growing  tumours,  and  especially  in  the  circum- 
ferential parts,  but  are  much  fewer  in  number  in  the  more  chronic 
forms,  and  in  the  central  i)ai*ts  of  the  latter  may  be  ol)literated  l)y 
the  growth  of  the  fibrous  tissue.  Ilonce  the  fi-eciuency  with  which 
fatty  degeneration  of  the  cells,  and  breaking  down  (ulceration)  of 
older  parts  of  the  tumour  occur.  In  the  softer  or  raindly -growing 
forms,  in  which  the  stroma  is  scanty  and  the  supixnt  that  the 
vessels  receive  from  it  conse(|uently  but  slight,  htemoiTliages  are 
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fr^tut'tit.  Cm-cinrniiHtji  have  no  cajmule,  grow  by  cell-diviwoii  and 
,eontiniiod  invasion  of  the  suirounding  tisaues,  and,  soonor  or  later, 
break  down  and  idcornt*.  They  imjilieate  the  nearest  Ij-mphatic 
glaiidH.  and  liiiallr  Iwroiiie  iltaseniintited.  At  fti'ot  the  f(enpral 
health  in  UHiially  hut  httle  ufFiH^tcd ;  hut  later,  (lartly  owing  to  tho 
local  iili'omtion  und  ])ai't1y  owing  to  the  duwemiiiatioii  of  the 
gi-riwth,  a  iimditioii  kiir>wii  a^  eanreroiie  cachexia  seU  in,  the  skin 
biV(niiiiig  Mallow  and  o(  a  jwdilitti  parthi  colour,  tho  face  careworn 
nnil  an'^ioiin  and  the  bixU  eiiDicmted  Tho  ntrength  fnilH,  and  the 
[ntinnt  at  length  dies  of  exhaustion  mducwl  hy  the  gpneml  inter- 
fer  111  p  witli  nutrition  loeal  ulceration  hiemorrhagee,  pain  and 
nimtal  anxiety 

Varieties  of  f  ARfiNOVi— The  carcinomata  are  divided  into 
three  great  tla''««  —(I)  Tht  tpheronlal  relied;  (2)  Ihe  $i/aamoiis- 
trlffd   (epithelioniata) ;     and   (3)    the 
^-i^  ,.  rolumnar  relM  or  the  adenoid  or  glan- 

^^•^^^^k'^^i-'^  ■■  dii/ar  carriticmaia.     The  Kpheroidal- 

U«t-   "     .  ^  -  '  f^\\pi  avp  further  divided  irito  {a)  the 

hard  nj  heroiilal-eelled,  (ft)  the  to/t 
spheroidal  rellrd,  and  (i")  the  rollvid 
^anet^  which  is  probalily  a  degene- 
rated condition  of  one  or  other  of  the 
former,  or  indeed  of  any  variety  of 
onrcinoma,  except  the  squamous- 
celled  (epithelioma). 
1.   Tee    spheroid al-cblled   or 

ACINOUS     CARCINOMATA      COuaist    of 
Fin.  19.— H«rif  spheroi.Lil-cclicl    epithelial  cells  resembhng  spheroidal 
or  scirrhous  Cnrcmomft.  „j.  jjjnndular    epithelium,    and   only 

grow  in  connection  with  glands. 
They  usually  exhibit  the  cliamcteristic  alveolar  structure  of  the 
canTinoinata  in  a  well-marked  degree.  They  ore  divided  into  the 
hard  Hphoroidal-eelled.  the  soft  spheroidal-celled,  and  the  colloid 
varietiM. 

(«)  The  hard tphrmidal-i-elM eiir<ii>iirnala.  the neirrhoiie  or  rhroiiie 
raNceTi  am  moderate-sized,  hanl,  nodi  Jar,  and  coin]mratively 
»lowly-fn"owing  tumours,  whii'h.  sooner  or  later,  nleenite  and 
IwK'ome  didseiiiiiiated  through  the  Imdy. 

Striietitre. — Tliey  arc  characterized  by  tho  large  amount  of  their 
"tiiima  (Fig.  Ifl).  Indeed,  the  central  imrtA  of  the  growth,  in  ftmtv 
•■ascs,  crmsist  of  little  el-w  than  dense  lil)rou8  tissue,  with  a  few 
"■tro])hied  and  futty-lonking  cells  in  the  shninken  alveoli.  The 
C'ircumfereiitial  ]>tirtn  of  aueh  tumours,  however,  ftill  tlisplay  the 
typical  charaetcrH  uf  acinous  carcinoma,  and  in  the  eiUTounding 
tissues  the  epithelial  invasion  and  the  small -cell-in  filtration  are 
wtill  going  on.     It  ia  owing  to  the  excessive  formation  of  fibrous 
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tissue  tliat  the  gciirhoufl  <ancer  in  so  hard,  and  ii-(!aks  under  the 
kiiife  when  cut ;  and  to  the  tendenty  of  the  tibiuiw  tiasuu  to  sliiiiik, 
that  the  skin  oyer  the  tumour  bocomes  pui'kei'cd,  uiiU  the  iiii>iilc  in 
tlie  case  of  the  nuunmu  retractud,  ami  that  thu  cut  sui'faci.'  of  thu 
tumour  bccoraee  concave. 

Uiiuil  iraU.—  Thebi-eatft;  but  sciiThouo  cnninr  also  occuiis  in  the 
])j-lorui',  and,  more  nirtily,  in  other  situutiuiiM.  Tlie  gcncnil  a]i|K':ir- 
ancc  of  scirrhous  cant-er,  tho  syinptomn,  iliagni"'i».  vurii^tics  and 
treatment,   are  given  luidei'  DiBCiwes  of  the  Hiviisit,  its  favom'ite 

(6)  Tilt  loft  aphrrofdal-trtlai  carciiinmalti,  tht  iiirdullary,  euce- 
/ihaloid  or  acute  canuri,  uru  much  more  ni])id  in  their  (rnivfth  than 
the  jirecediug  variety,  and  fonii  soft  and  often  largo  tuinoui'B, 
quickly  tenniuatliig  in  ulceration 
and  general  diwieuiiaatioii  thi'ough 
the  body,  ^'(rudiire. — The  utromit 
ill  scanty  in  amount  (Fig.  2U),  and 
does  not  uontiuct  like  that  of  scir- 
rhous; the  cells,  which  uiu  very 
proue  to  undergo  fatty  degoiiuration. 
arc  contained  in  largo  ulveoli.  Then; 


fciy  1 


scula 


the  Hceiity  stroma  affords  but  littlo 
sui>port    to    tho   vessels,   extcui^ivo 
ho'inorrhugcs  into  the  subHtiiiice  of 
the  growth  are  common.  Onsection,      Fiu.  liO.— S<.ft  t,pli 
they  u]iiH.'ur  of  a  greyish-white  or  "'  mnluUiirj  i 

(Tcam-colour,  blotched  in  places  with 

blood,  whilst  in  tho  centre  they  may  }»<  almost  diffliictit,  consequent 
uiHHi  their  having  imdergone  fatty  di'geiJcratiiin.  On  account  of 
the  resemblance  to  hniin-uiattcr  the  oldei'  iBithohigistw  termed 
them  euttphaloid  raatfrt.  After  they  liuvc  invcdvcd  the  fkin, 
they  protiTlde  in  the  fonii  of  a  bleedinf;  fuiiRating  maw,  and 
henl^e  were  further  talloil  /nnyiia  liM/nnMee.  Although  in  accord- 
ance with  general  usage,  the  Hphci'oidul-celled  carcinoiuatu  aiv 
divided  into  hard  and  soft,  it  should  \k  uuderftmHl  tliat  no  liard' 
Hnd-fa»t  line  can  be  drawn  between  them,  as  the  chanu'ters  of 
the  one  ofteu  merge  into  tho»>  ot  the  othiT.  wi  that  Hoinctiincs  it 
may  be  difficult  to  decide  whether  an  individual  Npheiiddul- 
eelled  carcinoma  should  be  classed  iw  hai'd  oi'  soft. 

UiiuU  Muti. — The  tL'etis,  liver,  bladdi'r,  kidney,  ovai-y,  and 
iiitenial  oi^uis  coiiseiiiieiit  u]ittii 
iicer  ai-e  often  of  the  soft  vttriety. 

(c)  Colioid,  gelali«i/iirm,  or  nlivulur  rantiiumnfci.— Tliese  tcrmH 
are  applied  to  either  of  the  aliove  des(.ii1>ed  varieties,  or  indeed  to 
any  tftna  of  carcinoma,   which  has  undergone  mucoid  or  colloid 
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degeneration.  It  is  believed  that  the  degeneration  generally  begins 
in  the  cells  which,  as  they  become  enlarged,  so  distend  the  alveoli 
that  the  latter  can  be  seen  by  the  naked  eye.  The  colloid  material 
is  glistening,  semi-translucent,  and  jelly-like,  or  in  places  diffluent. 
In  it  some  spheroidal  cells  are  generally  found.  The  favourite  seats 
of  these  cancers  are  the  stomach,  intestine,  omentum  and  ovary ; 
but  they  occasionally  occur  in  the  breast. 

2.  The  squamous-celled  carcixomata  (Epitheliomata)  always 
spring  from  the  skin  or  a  mucous  membrane,  covered  by  squamous 
epithelium,  and  constitute  the  second  great  division  of  the  cancers. 
They  are  characterized  by  the  resemblance  of  their  cells  to  squamous 
epithelium.  The  tj'pical  alveolar  arrangement  of  the  carcinomata 
is  much  less  well  marked  than  in  the  spheroidal-celled  or  acinous 
variety. 

It  was  to  this  squamous-celled  form  of  carcinoma  that  the  term 
"  (epithelioma"  was  originally  applied ;  but  as  all  carcinomas  are  now 
believed  to  be  epithelial  giowths,  the  tenn  *'  s<|uamous-c«lled"  is  pre- 
fixed to  this  variety  to  distinguish  it  from  the  columnar- celled  and 
the  spheroidal-celled  carcinomata.  Squamous-celled  carcinomata 
may  spring  either  from  the  skin  or  from  any  mucous  membrane 
covered  with  squamous  epithelium,  and  are  especially  common 
where  skin  and  mucous  membrane  meet,  as  in  the  lip,  anus,  &c. 
They  are  most  frequent  in  the  old,  seldom  occui-ring  imder  forty 
years  of  age,  and  are  more  common  in  men  than  in  women.  They 
*are  usually  the  result  of  continued  irritation;  thus  in  the  tongue 
they  may  be  due  to  the  i)resence  of  a  jagged  tooth,  in  the  lip  to  the 
constant  contact  of  a  hot  pipe-stem,  in  the  scrotum  to  the  retention 
of  soot  or  coal-tar  in  the  folds  of  the  skin.  They  are  also  not 
uncommon  in  situations  where  the  epithelium  is  in  an  abnormal 
condition,  as  in  old  scars,  white  patches  on  the  tongue  and  inside  of 
the  cheek,  chronic  ulcers,  warts,  and  moles. 

Structure, — A     s(iuairious-celled    cai-cinoma     consists     of    solid 
columns  of  epithelium,  which  have  iK»rf orated  the  basement  mem- 
brane, and  have  gi'own  into  the  connective  or  other  underlying 
tissue.     The  columns  are  sun*ounded  by  an  imperfectly  tibrillated 
stroma,  and  a  small-(!ell-intikration.     Thoy  branch  out  lateitilly, 
^id  by  uniting  with  similar  lateral  branches  of  other  columns  form 
*n  irregular  epithelial  n^'twork.     At  the  same  time  the  epithelium 
^  usually  also  i)roliferated  outwai-ds,  forming  a  warty  excrescence 
^r  (Miulittower-like  growth.     Breaking  down  rapidly  ensues,  and  an 
^pitheliomatous    ulcer  is   the   result.     Amongst  and   aromid  the 
^'J>luuins  of  invading  eiuthehum  are  found  in  placets  small  collec- 
tions of  cells  of  a  crescentic  shape,  aiTanged  concentrically  around 
Olio  or  more   centml  roundtnl  cells.     These  collections,  spoken  of 
*^'5j   ceU-nedtSt  are  ju-obably  du(»  to  the*  more  rapid  growth  of  the 
^l>ith©lium  at  certain  spots,  the  shape  and  aiTangement  of  the 


penplietul  lajera  of  cells  beiiigJiio  to  theii-  cuiii]irt'i«ficni  between  the 
rapidly- growing  central  cells  and  tho  siurouuding  tiseiies. 

In  the  accompanj'ing  wiMMlcut  (Fig.  21)  tho  down-growing 
epithelial  columns,  a  column  in  transverse  section,  und  several  cell- 
nests  are  seen. 

Vtual  ttafi. — Tongue,  lower  lip,  cheeks,  gums,  vulva,  scrotum. 


pen 


Sigia. — A  equamoiui -celled  carcinoma  imually  iKigins  as  a  warty 
tubercle,  which  soon  becumes  an  ulcer  witli  raised,  evertfid,  ainuuua 
nnd  indurated  edges,  and  a  hai'd,  wai'ty,  and  irrepihir  haao,  whilst 
the  tissues  around  become  iufiltmtfd'  with  the  growth  uiid  tho 


ncarcft  lymjihatic  g]itiid«  enlarged.  At  other  tiniON  it  begins  in  a, 
crack  or  fissure,  and  tho  ulceration  keeping  ]nic<!  with  tho  epithelial 
invasion,  the  margins  of  the  ulci^r  uru  sliarply  detiii'Kl,  und  may  Iw 
nnderminnd ;  or  aguiu  the  growth  may  have  the  u])i)i'untucc  of  u 
cauliflower-like  mass  of  warts,  often  of  koniy  niii«ii<tency,  pro- 
jecting above  the  level  of  the  sumiunding  skin.  Unless  uu  ejiitho- 
lioma  is  rt.'movod  whilHt  the  <lisoiMe  is  still  IcHitl,  nx^uiTence  usually 
takea  piaco  in  the  iicureKt  lyiiiiihatic  glands;  at  times,  like  other 
forma  of  cancer,  though  less  olteii,  it  iiiiiy  become  dissi'ijiinatetl 
through  internal  organs.  When  incompletely  removed  it  will 
return  in  tho  scar.  iJeath  is  usually  the  result  of  exhaustion  cou- 
KqiMUt  UiKiii  ulceration  and  ha-inorrhoge.     The  liyna,   liimjuuaU, 
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and  treatment  are  fiu*ther  rcfened  to  under  Diseases  of  Regions. 
(See  Zt/>,  Tongue^  etc) 

3.     COLUMXAR-CELLED     CARCINOMATA,     CYLINDRICAL     CARCINO- 

MATA  or  ADENOID  CANCERS  consist  of  cells  derived  from  columnar 
or  cylindiical  epithelium,  and  are  less  common  and  usually  of 
slower  giowth  than  the  former  varieties.  They  often  begin  as 
papillary  outg^'owths  from  the  siuiace  of  mucous  membi^anes 
covered  with  columnar  epithelium,  or  from  the  interior  of  the 
mucous  glands,  and  are  most  common  in  the  rectum,  though  they 
may  affect  other  parts  of  the  intestine,  the  uterus,  &c. 

Structure. — They  consist  of  tubes  lined  with  columnar  epithelium, 
and  bound  together  by  a  delicate  connective-tissue  stroma  more  or 
less  infiltmted  with  small  i-ound  cells.  The  epithelial  c^lls  retain 
more  or  less  their  shape,  and  are  airanged  at  right  angles  to  the 
walls  of  the  alveoli,  generally  leaving  a  central  space.  In  the 
more  rapidly  growing  tumours,  however,  the  alveoli  become  com- 
pletely filled  with  the  cells.  Like  other  carcinomata  they  infiltrate  . 
the  surrounding  tissues,  and  may  affect  the  lymphatic  glands,  and 
later  become  disseminated  in  internal  organs,  especially  the  liver. 
Death,  however,  usually  occui's  from  obstruction  of  the  bowel, 
hwmonhage  from  the  idcerating  surface,  or  exhaustion,  rather 
than  from  dissemination.  Their  appeai'ance,  sjiiiptoms,  diagnosis, 
and  treatment  are  furthei*  described  mider  Diseases  of  the  Rectum, 

The  treatment  of  carcinoma  oeneralia'  mav  be  divided  into 
the  palliative  and  the  radical.  The  palliative  is  resorted  to  when 
from  some  cause  a  cancer  cannot  bo  removed  by  operation,  and 
consists  briefly  in  soothing  pain  by  opium,  neutmlizing  the  offen- 
sive smell  when  ulcei-ation  has  occmi-ed  by  antisejitics,  and  sup- 
l)orting  the  strength  by  nourishing  diet  and  stimulants.  The 
radical  treatment  aims  at  removing  the  cancer  by  oi)eration,  in  the 
hoi)e  that  it  may  not  return  or  manifest  itsi^'lf  in  other  i)arts.  If 
removed  early,  there  is  a  gocxl  chance  of  the  squamous-coUed 
carcinoma  not  doing  so,  and  in  some  forms  of  the  c^iluuuiar  and 
Bpheroidal-celletl  the  same  fortunate  result  has  occasionally  oc- 
curred. As  a  rule,  however,  the  issue  is  not  so  favoiu-able,  and  after 
•Ui  immunity,  var\'ing  in  duiation  accoitling  to  the  vaiiety,  situa- 
tion, and  size  of  the  tmnoui*,  the  length  of  time  it  has  existed,  and 
the  implication  or  non -implication  of  the  h^nphatic  glands,  the 
disease  returns  in  the  scar,  in  the  hTJiphatic  glands,  or  in  internal 
^x*gans.  But  though  the  i)atient  may  not  be  curtnl  by  an  operation, 
ho  may  be  greatly  relieved  by  the  removal  of  the  local  trouble,  and 
<lio  with  less  distress  from  the  iiui)lication  of  internal  organs. 
Should  removiil  be  detenuined  on,  it  is  best  done  by  the  knife ;  but 
Ill  certain  parts  the  scissoi^s  or  §craseur  may  be  more  applicable. 
At  times  caustics  may  be  emj)loyed.  Eecently  it  has  been  lU'ged 
that  electrolysis  is  capable  of  so  acting  on  the  cancel*  cells  as  to 
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prerent  further  growth  and  produce  Hhiinking;  but  there  is  at 
present  no  trustworthy  evidence  that  it  has  any  such  action.  The 
various  methods  of  removing  carcinomata  will  be  described  more  in 
detail  under  Diseases  of  Regions. 

CYSTS. 

A  cyst  is  a  closed  sac^  containing  fluid  or  pultaceous  matter. 
Cysts  may  bo  divided  into : — 

I.  CyaU  formed  by  distension  of  naturaUy-existiiig  at  vities  or  spaces, 
II.  Cysts  of  new  fyrmation, 
III.  Cysts  of  congenital  origin, 

1.  Cysts  formed  by  distension  of  natuniUy-existing  cavities  or  spaces. 

These  are  subdivided  into: — ^A.  Exudation  cysts;  B.  Retention 
cysts ;  and  C.  Extravasation  cystH. 

A.  ExiTDATiox  CYSTS  arc  formed  by  exudation  or  by  excessive 
secretion  into  cavitiea  which  have  no  excretorv  duct.  Under  this 
head  are  included  Bursie,  Ganglia,  ( -ystic  bronchocelos,  and  Cysts 
in  the  ovary  due  to  the  dilatation  of  Graafian  follicles.  They  will 
be  further  referred  to  under  Diseases  of  Burste,  Ganglia,  &c. 

B.  Betention  CYSTS  are  formed  by  the  retention  of  the  normal 
secretion  and  the  consequent  dilatation  of  the  duct^  or  ucini  of  the 
affected  gland.  They  are  lined  with  epithelium ;  their  walls  become 
thickened  by  fibroid  changes ;  and  the  natund  secretion  is  altennl 
by  inspissation  or  by  exudation  from  the  cyst- wall.  Tluoe  foniis 
are  described — 1,  atheromatous  or  sebaceous  cvsts  duo  to  the  dilata- 
tion  of  the  sebaceous  glands ;  *2,  mucous  cysts  fonned  b}'  the  dilata- 
tion of  mucous  glands ;  and  3,  cysts  produced  by  the  distension  of 
special  ducts,  as  the  saHvar}',  lacteal,  hepatic,  and  renal  ducts,  and 
tubules  of  the  testicle. 

1.  Atheromatous  or  sebaceous  cysts  (wt-ns)  occur  mostly  on  the 
scalp  or  face,  but  may  be  met  with  on  any  jiart  of  the  body,  and 
are  often  multiple.  They  do  not  contain  haii-  follicles,  iMii)illu»,  or 
other  skin  elements,  thereby  differing  from  the  denuoid  cysts  which 
they  otherwise  resemble.  Those  on  the  scalj)  are  sonu»tiin(\s  here- 
ditary. Signs, — ^They  fonn  smooth  lens-shaped,  semi-fluctuating, 
moveable  swellings,  often  adherent  to  the  skin.  They  may  l)e 
distinguished  from  a  fatty  tumtmr  by  not  slipi)ing  from  under  the 
finger  on  pressing  the  edge  of  the  swelling,  and  from  an  abscess  l)y 
the  absence  of  signs  of  inflammation.  A  small  black  punc'tum, 
the  obstructed  orifice  of  the  selmceous  follicle,  may,  excej)!  in  cysts 
of  the  scalp,  generally  be  discovered  on  the  surface.  Sfcoudary 
changes, — 1.  The  ccmtents  of  the  cyst  may  undergo  decoiniM)sition 
and  become  extremelv  offensive.  *2.  Tlie  (^vst-wall  may  become 
inflamed  and  suppurate,  and  be  thus  cured,  or  a  i>ortion  of  the  wall 
may  escape  and  a  sinus  ensue,  or  the  womid  may  lunil  and  the  cyst 
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refill.  3.  One  part  may  give  way,  and  the  sebaceous  matter 
exude,  become  hardened,  and  be  pushed  up  from  below,  and  take 
the  form  of  a  homy  growth.  4.  Granulations  may  spring  up  fi'om 
the  interior  of  the  cyst,  and  exude  as  a  fungating  mass  resembling 
an  epithelioma.  5.  They  may  degenerate  into  an  epithelioma. 
6.  Their  walls  may  undergo  calcification.  TreatmenL — They  may 
be  removed  by — (a)  Dissection.  (6)  Splitting  them,  squeezing  out 
the  sebacoous  matter,  and  seizing  the  cyst-wall  with  forceps  and 
pulling  it  out.  Care  should  be  taken  not  to  leave  any  of  the  wall 
behind,  or  a  troublesome  sinus  will  remain,  (c)  Dilating  the  orifiw 
with  a  probe,  and  squeezing  out  the  contents.  They  are  apt, 
however,  to  refill  when  emptied  in  this  way,  unless  the  cyst- wall  is 
also  s(|ueozod  out  or  sufficient  inflammation  is  8€»t  up  to  destroy  it. 

2.  Mucous  cysts  are  foiined  by  the  dilatation  of  mucous  glands. 
They  occur  in  the  lii)S,  mouth,  labia,  and  other  situations  where 
mucous  glands  exi«t.  In  the  mouth  they  constitute  one  fonii  of 
rauula,  Tlie  so-called  dropsy  of  the  antiiim  is  generally  believed 
to  be  due  to  the  dilatation  of  one  of  the  mucous  glands  of  the  lining 
membmne  of  that  cavitv,  and  the  cvsts  met  witli  at  the  entrance  of 
the  vagina  to  a  dilatation  of  Bartholin's  glands.  The  walls  of 
mucous  cysts  are  thinner  than  those  of  the  sebaceous  variety ;  the 
contents  ai-e  viscid  and  mucoid  in  character,  and  chloi'osterine  is  at 
times  present.  Treatment, — Excision  of  a  piece  of  the  wall,  and 
i/ouching  the  interior  with  nitrate  of  silver  or  other  caustic  will 
generally  cure  them ;  if  not,  the  cyst  must  be  dissected  out. 

3.  Cysts  formed  by  the  dihtatio7i  of  special  ducts, — As  examples  of 
these  may  be  mentioned,  dilatation  of  WTiarton's  duct  {ranula)^  of 
a  lacteal  duct  (yalutocele)^  and  of  ti  tubule  of  the  testicle  {encysted 
hydrocele).     For  a  fiu1;her  account,  see  Diseases  of  Regions. 

C.  ExTRAVASATiox  CYSTS  are  fonnwl  by  extravasation  of  blood 
into  closed  cavities,  as  the  tunica  vagintilis  of  the  testicle  {hoematocele), 
&c. 

II.  Cysts  of  Xew  Formation, 

These  are  divided  into — A.  Sctoils  cysts;  13.  Blood-cysts;  C. 
l*roliferous  comiK)und  cysts  ;  and  D.  l*ai*asitic  cysts. 

A.  Serous  ou  simple  cysts  are  thin-walled  cysts,  lined  with 
ft  single  layer  of  endothelium,  and  conttiining  a  sticky  scax)us  fluid. 
They  are  suppose<l  to  Im  fonned  by  the  accumulation  of  fluid  cx)n- 
sotjuont  upon  irritation,  prcssme,  &c.,  in  the  lynii)hatic  sjMices  of 
the  connective  tissue,  these  sjMices  substH|m^ntly  b«H;oming  fusi'd 
iiito  a  single  cavity.  Their  walls  consist  of  fibrous  tissue  formed 
"y  the  condensation  of  the  surrounding  t^nnec^tive  tissue  by  the 
J>i*eHHure  of  th(»  fluid.  As  examples  of  serous  cysts  may  be  men- 
^^>nod : — adventitious  biu>ia*  developed  over  i)rominences  of  bone, 
t'oiiio  forms  of  ganglion,  and  simple  cysts  in  the  breast,  neck,  &c. 
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By  flofme  pathologists,  however,  the  ncrous  cysts  found  in  the  neck 
are  regarded  as  congenital  formations.  Those  in  the  median  lino 
are  undoubtedly  formed  by  the  enlargement  of  pi-e-existing  bursas 
e.^.,  those  about  the  hyoid  bone. 

B.  Blood-cysts  or  ilematomata  may  bo  subdivideil  into — 
1.  True  blood-cysts,  which  are  most  coimnonly  met  with  in  the 
neck,  and  (K>nsist  of  thin-walled  cysts  (x>nttiining  i)ure  bUnxl.  Tlioir 
mode  of  origin  is  doubtful,  but  they  appear  to  have  ^?omo  coiinet^tion 
with  the  veins,  since  if  tapi)ed  they  often  bleed  vt^ry  freely.  2. 
(-^ysts,  formed  by  condensation  of  the  tissues  around  a  mass  of 
extra vasated  blood.  In  such  the  blood  mav  become  absorl)ed  or 
organized ;  or  it  may  break  down  and  disintegrate,  or  doiK).sit  librin 
upon  the  wall  of  the  cyst ;  or  su])puratioii  may  occur  and  an  abscess 
ensue.  They  are  common  in  the  s«ilj)  (  cephalhvmatvma),  and  on 
the  ear  {hcbniaUnna  awrw),  but  may  occur  in  any  situation  after 
injury. 

The  extravasation  of  blood  into  seroiLs  caviti(»H  and  into  solid 
tumours  is  also  by  some  included  under  Hiomatoiria;  but  such 
a  classification  is  misleading  (see  HiHmatocele,  Sairoma). 

C  Proliferous  compound  cysts  are  cysts  contiiiniug  gi-owths. 
They  are  most  common  in  the  breast  and  ovary,  and  will  bij  found 
more  fully  descriljed  under  Diseases  of  the  Breast.  Tliese  cysts 
aro  developed  in  connection  with  the  growth  of  solid  tumoiu^,  and 
must  be  distinguished  from  cystic  degeneration,  which,  as  has 
already  been  shown,  is  veiy  conunoii  in  some  forms  of  tumoui*. 
In  the  one  case,  the  cysts,  whicth  may  be  rogai-d(»(l  as  i)nmarv, 
contain  growths  springing  from  theii*  walls  or  projct'ting  into  them 
from  the  gn^wth  around.  In  the  other  case,  the  cysts  are  sccondiiry, 
and  are  produced  by  the  degeneration  and  softtuiing  of  the  tiunour- 
elements,  or  by  the  extravasation  of  blood  into  the  substtince  of  the 
tumour. 

1).  Parasitic  cysts  are  such  as  are  forme<l  in  the  tissues  around 
a  parasite.  Hydatid  ci/sts  only  are  here  descnbed;  for  an  account 
of  other  parasitic  cysts,  the  student  is  refenod  to  a  work  on 
Pathology. 

HydiUid  cysts  may  occur  in  any  of  the  tissues  or  organs  of  i\w. 
body,  but  ai*e  most  often  met  with  in  the  liver.  Thev  are  thc<  evstic 
Htogo  in  the  development  of  the  cest^nle  wt)nu,  known  as  tln^  Tivnia 
ecJiinococciis,  This  wonn  in  the  mature  fonn  inhabits  the  intestine 
of  the  dog.  Thence  the  ova  may  accidentally  contjiniinate  food  or 
water,  and  so  gain  admission  to  the  human  intestine.  The  ova  is 
then  hatched,  and  thc^  embiyo  may  make  its  way  by  the  |M>rtal  vein 
to  the  Hver,  or  by  other  channels  to  some  other  i)art  of  the  IkxIv, 
where  it  becomes  converted  into  a  cyst.  The  cyst  is  fonned  of  an 
aetenial  laminated  elastic  layer  and  of  a  lining  nv'\\i\>tww^,  \\ 
parenchymatous\AyeT,  composefl of  celh,  granules, aivOLnvvi^W^x^a^ 
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and  a  water  vascular  system.  Around  the  cyst  a  fibrous  capsule  is 
formed  as  the  result  of  the  irritation  of  the  connective  tissue.  The 
cyst  is  filled  with  a  clear  or  slightly  opalescent  watery  fluid  containing 
a. trace  of  sugar  but  no  albumen.  As  the  cyst  enlarges,  vesicles  or 
brood  capsules  are  developed  from  the  lining  membrane,  and  in  them 
scolices,  or  small  cyst-like  bodies  furnished  with  four  suckers  and  a 
crown  of  booklets,  are  formed.  From  the  brood-capsules  secondary 
or  daughter  cysts  may  be  developed,  having  the  same  structure  as  the 
primary  or  mother  cyst,  and  in  them  again  tertiary  or  grand- 
daughter cysts.  At  tunes  the  mother  cyst  does  not  contain  any 
vesicles  or  brood- capsules,  and  is  then  called  sterile.  At  other 
times,  as  in  the  shafts  of  bones,  there  may  be  no  mother  cyst,  a 
condition  known  as  multilocular  hydatids.  The  cyst  may  (1)  cease 
to  grow,  die,  and  be  converted  into  a  putty  or  mortar-like  mass  of 
tissue  undergoing  in  places  calcification ;  (2)  it  may  suppurate  or 
(3)  burst  spontaneously.  The  signs  of  an  hydatid  cyst  of  course 
vary  according  to  the  situation  of  the  cyst.  All  that  can  be  here 
said  is  that,  when  the  cyst  is  in  an  accessible  situation,  it  gives  rise 
to  a  tense,  elastic,  more  or  less  globular  fluctuating  swelling,  of  slow 
growth,  in  which  on  percussion  a  peculiar  thrill  may  be  felt, 
the  so-called  hydatid  fremitus.  The  treatment  should  bo  preventive 
and  curative.  Preventive  treatment, — Seeing  that  the  dog  is  infected 
by  eating  the  offal  of  the  sheep  and  pig,  in  which  the  worm  resides 
in  its  cestode  state,  and  that  man  is  infected  by  food  or  water 
contaminated  by  the  dog's  excreta,  which  contain  the  ova  of  the 
tinea,  the  dog  should  bo  prevented  from  having  access  to  such  food, 
and  an  attempt  should  be  made  to  destroy  the  worm  and  its  ova. 
Thus,  dogs  should  be  purged  and  given  anthelmintics,  whilst  their 
kennels  should  be  scalded,  and  the  excrement  buried  or  burnt. 
All  green  food,  as  water-cress,  that  nins  the  risk  of  being  fouled  by 
dogs,  should  he  well  cleansed  before  it  is  eaten.  Curative  treat- 
ment, — The  cyst  should  bo  removed  entire  where  practicable. 
Where  this  is  impossible,  it  should  be  incised,  the  contents 
evacuated,  and  the  cavity  drained,  or  Injtter,  the  true  cyst-wall 
should  be  shelled  off  the  fibrous  capsule,  and  the  latter  left  to 
pPanulate.  Aspiration  or  puncture  is  highly  dangerous,  espe- 
'"^y  in  the  case  of  abdominal  hydatids.  Although  many  cysts 
^^ve  been  thus  cured,  sudden  death,  secondarj'  infiltration  of  the 
Peritoneal  cavity  with  the  hydatids,  peritonitis,  and  other  accidents 
*^ve  followed  this  treatment.  When  the  (ryst  has  suppurated,  it 
woul<i  be  opened,  washed  out  and  drained. 

III.   Cysts  of  Congenital  Origin, 

.     ^'oxoENiTAL  CYSTS  may  be  formed  in  vaiious  ways: — 1.  By  the 
^^cluaion  of  a  portion  of  epiblast  within  the  mesoblast  {dermoid 
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fy«t«).  2.  By  the  distension  in  after  life  of  some  fcetal  structure 
whic^  has  not  become  obliterated  in  the  course  of  normal  develop- 
ment; for  example,  encysted  hydrocele  of  the  spermatic  cord 
developed  in  an  unobliterated  portion  of  the  funicular  pi'ocess  of  the 
tunica  vaginalis,  and  certain  broad  ligaiucnt  cysts  developed  fr^m 
the  parovarium.  (See  Testicle,  ttc)  3.  By  the  inclusion  of  a 
blighted  ovum  in  a  part  of  the  embiyo.  Such  at  least  is  the  origin 
ascribed  to  certain  cysts  containing  pieces  of  l)one,  curtilage,  teeth, 
&c.,  occasionallv  found  in  connection  with  the  ovai-\'  and  testicle. 

Another  form  of  congenital  cyst,  known  as  the  cystic  hi/groma, 
is  not  uncommon.  It  consists  of  dilated  lymphatic  sj^mces  with 
a  varying  amount  of  fibrous,  fatty  and  napvoid  tissue  around,  being 
almost  solid  or  quite  cystic  a(*cording  to  the  proportion  of  the  solid 
elements.  Hygromata  occur  in  the  neck,  axilla,  scrotiun,  &c. 
Their  origin  has  not  at  present  been  satisfactorily  exi)lained. 

Of  the  congenital  cysts,  the  Dermoid  only  are  descril)od  here. 

Dermoid  cysts  are  cvsts  in  the  walls  of  which  are  found  all  the 
stmetures  constituting  the  true  skin  and  its  appendages,  such  as 
hair,  hair-follicles,  sebaceoiLs  glands,  &c.  The  contents,  whi(»h 
resemble  seb^u^eous  matter,  consist  of  the  secretion  of  the  glands  in 
the  cyst-waU,  and  of  epithelial  debris,  and  freciuontly  of  haii*.  They 
are  often  quite  unconnected  with  the  skin,  and  their  origin  is  attri- 
buted to  the  inclusion  of  a  jwrtion  of  the  epiblast  in  the  mesoblast, 
an  explanation  which  in  the  I'cgion  of  the  neck  and  face  is  jirobably 
i^rreot,  as  these  cysts  are  usually  foimed  about  th<»  outer  angle  of 
the  orbit,  and  in  other  of  the  situations  at  which  in  the  (»nibrvo  a 
cleft  or  fissure  exists  between  the  process(*s  from  which  the  face 
or  neck  are  developed.  In  some  dennoid  cysts  of  the  ovary  teeth 
also  are  occasionally  found.  The  origin  of  these,  as  of  the  d(»nnoid 
cysts  of  the  testicle,  are  not  so  obvious.  Si(/ns, — The  dennoid  cysts 
so  common  near  the  outer  angle  of  the  orbit  forms  a  siiK>oth,  tons<», 
globular  tumour,  generally  freely  moveable  on  the  paii>*  l)on(?ntl}. 
It  is  always  congenital,  grows  slowly,  and  though  gt^nerally  small 
may  attain  a  considerable  size.  Trcjitmfnt. — The  cyst  should  be 
dissected  out  by  an  incision  through  and  parallel  to  the  eye-brow, 
in  order  that  the  scar  may  be  as  much  as  jM)ssil)le  hidden.  At  tiiiifs 
these  cysts  send  processes  beneath  the  eyelid,  or  into  the  orl)it.  and 
they  have  even  been  known  to  i)ei-forate  the  bone  an<l  extend  into 
the  interior  of  the  skull,  (.'are,  therefore*,  is  necessary  in  their 
removal. 
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SECTION    II. 

General  Pathology  of  Injuries. 

WOL'NDS. 

Wounds  are  divided  into  two  great  clafises,  the  open,  and  the 
auhcutaneoua. 

Open  wounds. — A  wound  has  been  defined  as  "a  solution  of 
continuity  in  any  part  of  the  body,  suddenly  made  by  anything 
that  cuts  or  tears,  with  division  of  the  skin."  Here  our  attention 
will  bo  confined  to  the  general  pathology  and  treatment  of  wounds 
of  the  soft  tissues.  Wounds  of  special  tissues,  as  bone,  muscle, 
blood-vessels,  nerves,  &c.,  will  be  further  referred  to  under  those 
heads. 

The  PROCESS  OF  repair  in  open  wounds  of  the  soft  tissues  differs 
according  as  the  wound  is  incised,  lacerated,  contused,  or  pimctured, 
and  according  as  it  is,  or  is  not,  kept  aseptic,  properly  drained,  and 
protected  from  infective  processes.  The  healing  piYKjess  will,  more- 
over, be  influen(t?d  by  the  patient's  state  of  health  previous  to  the 
wound,  and  the  hygienic  conditions  under  which  he  is  subsequently 
placed.  liet  us  first  ttike  a  general  view  of  the  process  of  repair  as  it 
occurs  in  a  simple  incised  wound  in  a  healthy  subject.  Imme- 
diately the  wound  is  inflicted  there  will  be  free  hemorrhage  vary- 
ing in  amount  according  to  the  vascularity  of  the  part,  probtibly  a 
spouting  of  blood  in  jets  from  a  few  larger  artones,  and  a  more  or 
less  general  (K)zing  fi*om  the  smaller  vessels  and  c«j)illarie8.  The 
hsemorrhage  from  the  larger  arteries  having  l)0(?n  arrested,  and  that 
from  tho  smaller  having  cetised  spontaneously,  the  wound,  if 
accurately  closed,  and  kept  aseptic  and  at  rest  with  its  siu^faces  in 
Cfmtaet,  will  unito  witliout  suppuration  by  a  process  of  simple  or 
adhesii*e  infiaminaiion,  Tlius,  the  edges  of  the  wound  for  the  first 
day  or  two  may  present  a  ver}-  faint  blush  of  redness  extending  for 
a  few  Imes  to  |)erhaj)s  in  a  large  wound  half  an  inch  or  so  l)eyond 
the  incision ;  whilst  tliey  may  Ix?  slightly  Hwelbnl,  a  little  hotter  than 
natural,  and  tender  on  pressure,  but  (^uite  devoid  of  pain.  The 
rcnlness,  swelling  and  heat,  however,  may  be  so  slight  as  t^)  be  almost 
iiii|M»rc<»ptibl(\  or  indeed  may  be  said  in  some  inshmces  not  to  occur. 
If  an  attempt  were  now  made  to  draw  the  edges  apart,  th(»y  would 
1m»  fouiid  adlierent  to  each  other,  and  a  few  days  later  firmly  united. 
All  tracx)  of  redness  and  swelling  alx)ut  the  edges  will  by  this  time 
ha  vc  disappeared,  a  red  streak  only  remaining  to  mark  the  line  of 
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the  wound.    This  streak  grows  paler  and  paler,  till  ultiinatoly  a 
thin   white  line,   which  in   course  of   time   may  l)ecomo  hardly 
pt«n^eptible,  alone  indicates  the  site  of  the  injury.     The  alxive- 
montioned  process,  which  should  be  attendoil  by  little  or  no  (M)n- 
stitutional  disturbance,  is  known  as  healing  by  the  first  iuieniion^ 
and  is  the  one  which,  other  things  Ixiing  ecjual,  is  always  aimed  at 
by  the  surgeon  in  the  treatment  of  woimds.     Should,  however,  the 
wound  not  admit  of  its  surfaces  being  i)lace<l  wholly  in  contact,  or 
should  it  be  improperly  drained  and  not  kej)t  asc^jitic,  the  inflam- 
matory redness  and  8W(?lling  of  the  edgps,  instead  of  sulwiding  and 
disappearing  in  a  few  days,  will  increase  and  extend  for  some 
distance  aroimd;    the    ]mi'ts  then    liecome  tense,   there  may  be 
throbbing  pain,  union  fails,  and  suppuration  is  set  up.     In  the 
meantime  the  patient  may  have  a  diill  or  even  a  distinct  rigor ; 
the  temperaturiB  rises;    the  pulse  is  increased  in  frequency;    the 
tongue  becomes  coated,  the  skin  hot  and  dry,  the  urine  scanty  and 
high  coloured,  and  the  bowels  confined ;  he  comiJains  of  headache 
and  loss  of  appetite,  and  there  may  be  restlessness  and  wtuit  of 
sleep  and  perhaps  slight  delirium  {septic  traumatic  fer^er).     If  now 
a  free  exit  is  established  for  the  pus,  and  fiu-ther  seiJtic  changes  are 
prevented,  the  constitutional  disturbance  sulfides,  and  the  sui*fac« 
of  the  wound  becomes  covered  with  granulations.   Tlio  granulations 
gradimlly  fill  up  the  wound,  and  when  the  levt?l  of  the  skin  or 
mucous  membrane  is  reached,  epithelium  slowly  spreads  innn  the 
edges  of  the  woimd  over  the  gnmulations  till  tliey  are  completely 
covered  in.     A  kkI  scar  is  thus  left  at  the  seat  of  th«»  foraier  wound, 
and  though  this  in  the  process  of  time  assunu^s  a  white  colour,  and 
becomes  smaller  from  the  contracti<m   of  the  fibrous  tissue  into 
which  the  granulations  are  at  length  convert45d,  it  is  of  a  i>ennanent 
character.     The  above  method  of  repair  is  known  as  licMiling  by  the 
second  intention t  or  by  granulation. 

In  wounds  where  there  is  loss  of  substance  so  thot  the  (jilges  of 
the  skin  cannot  bo  brought  into  contact,  healing  by  the  s(»cond 
intention  is  the  nonnal  method  of  union.  Tlu*  surfa<'e  after  the 
hiemorrhage  has  \)ovn  stojiped  becomes  glazed  over,  and  a  nnldish 
serum  slowly  escapes ;  giimulations  ajipear,  fii*st  here  and  there,  and 
finally  over  the  whole  siuface  of  the  wound,  which  is  then  giiidually 
filled  up  as  descril)e<l  al>ov(\  In  lat'enited  wounds  the  same  j>ro(;ess 
occurs,  the  d(»ad  poi*tions  of  the  hu^emted  tissuc^s,  however,  l>eing 
first  thrown  off  in  the  fonn  of  sloughs.  In  flap  wounds  where 
adhesion  by  the  first  intention  has  fiiiUMl,  after  the  surfaces  of  the 
flaps  have  l)ecome  covennl  by  gi-anulations  tlie  two  layei-s  of  gninu- 
lations  in  contact  may  unite,  a  mode  of  healing  known  as  strfmdary 
adhesion  or  union  by  the?  third  intention.  Yet  again,  when  a  woimd 
has  been  sealed  by  blood  or  discharges,  it  may  uwite  t\\Xvct  \2rs 
adhesive  ivAammation  or  hy  granulation,  the  proce.8R  \>q\tv^  \C\^^C5^ 
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by  the  scab  of  hardened  blood  and  diBchargefl,  on  the  Beparatior 
which  the  wound  is  found  soundly  healod.  It  is  the  comr 
method  of  hpfiling  among  animals,  and  ie  known  as  hailing  under 
a  afab.  or  a*  it  was  humoroualy  described  by  Sir  James  Paget  in 
hie  Wtureti  on  Hur^ry.  as  union  by  no  intention  at  all. 

Thus  B  wound  may  heal,  1.  by  adheirive  inflammation,  or  by  the 
first  intention ;  2,  by  granulation,  or  by  the  second  intention ;  3,  by 
secondary  adhexion,  union  of  granulationH,  or  by  the  third  inten- 
tion :  and  4,  under  a  scab.  These  methixls  of  healing  may  now  l>c 
studied  more  in  detail. 

1.  Ileaiing  hg  the  first  intrntion,  or  fty  adheiiit  infiammation. — 
Chiefly  as  the  result  of  the  injury  infljcted  on  the  tissues  by  the 
instniment  making  the  wound,  and  to  a  less  extent  as  the  result  of 
exposun;  to  the  cold  air  and  it  may  be  of  the  irritation  of  strong 
chemical  antiseptics,  a  simple  traumatic  inflammation  is  set  u))  in 


represenCiDg  an 
few  houra  after 
Area  of  throm 

ci«ion  halt  been  nnule  bosia  — leiicoci-tea  makiog  Idrir  w»j 

to  the  cut  Burfnue      B     Area  of 
tht  \a\PX    f  tiH-ue  bimnihng  dilated   ci|illmnea — leHcoeylas  es- 

th    incwi '11  (tig   22audFig  enping  from  the  lesselt  into   the 

Jl)      Va.  msiiiuence  stasis  "«"'e»      =    Normal  ti«ue. 

and  (.(Nigulation  iif  the  blood 

IS  induLLtl  in  the  d»ided  suiuller  ^etsels  and  ta]>il1anee  and  thus 
(hi.  h«  morrhagi  from  them  sjiontnueouiilT  ceases  (i  ig  i3) 
ImiiiwliiitLh  around  th(  re  is  ihlutjition  of  the  lessels  with  retard^ 
fl  )w  anil  }iniltf unit  ion  of  the  coiinwtno  tissue  oils,  escape  of 
1<  111  (H%tiH  mill  lit|Uorsangiunis  TIichc  nihltrati  thi  tissues  adjacent 
t  >  th  iiicisi  111  uikI  piiKs  through  tin  cut  hinpli-s]mLH-son  1  >  theraw 
siiifiici'  of  thi'  wound.  Ther-  coagulation  occui-s,  thc^  flbnn  and 
the  I'litiinglnl  coriiUKcIfS  fonniiig  n  layer  of  coiigulahlo  Ij-mph 
lii'twu'ii  till'  sui-fiii'i's  of  tlie  woiuiil,  whilst  the  serum,  at  first  red 
fi\)iii  till'  prt'ncncc  of  nil  corjmsi'lcs  but  BuliHC<iueiitly  becoming 
col. > uric 'ss.  ilrains  giwluully  away.  It  is  this  coagulable  h-mph 
wJiivh  aiUfcii  the  srjrfuccs  of  the  wound  after  the  first  few  hours  to 
adhiTi:  or  fo  become  glazed  if  the  wound  is  fewpt  o'^n  toT  «OTnfi 
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time  before  the  edgen  are  approxiinnted  at*  wax  funitorlr  a  not 
nnconunon  practice.  A  tittle  further  hum  the  liiiu  of  in<-iinrm 
there  ia  the  usual  inilamniBtoiy  phenoiiienoD  of  (lilntol  vthmI'Ih  with 
accelerated  flow  (Fig.  23),  thiin  acconntinft  for  tho  taint  Mush  of 
redneM  and  the  ejight  tiTclliiig  about  the  edgen  of  the  %-ouikI.  11ie 
cuagulahle  lyiiiph  uniting  the  HUTfaces  of  tike  wniiiid,  topitlior  with 
thd  tiwueB  iniincdiat«ly  adjacent  to  the  inciMion,  next  bi^'omn 
Mfl«ncd  and  finally  leplacod  by  the  infiltrating  leiirot'>'t''M  and 
proliferating  connective  tiwuo  ccIIh  which  now  fnnii  a  laypr  of 
nnall  round  ci.-11h  welding  ax  it  were  the  Hurfucen  of  the  wound 
together  [Fig.  2-1).  The  inflainination,  like  all  inflaniniations  iif 
tTuuinatic  origin,  tendH  to  ccsne  an  HOiin  aii  tlw  ciiiiMC  i>>  niiiovi'd. 
Thtia  in  a  day  or  two  it  HubBideN,  and  if  a  sn<:tton  of  th(>  {mrts  wt^n* 
now  lna4]o,  the  uniting  layer  of  Hniull   I'Dunil  f:-\U  I'lmlil  Ih;  m-cu 
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yta.  24.  —  Disgrtm  of  an  inciW 
wouDcl  >  <U;  or  t»o  nfter  the 
ineiKian.  The  <idn  of  thn 
wound  nnilcJ  b^  aniDll  ruiiii'l 

permeated  by  delicate  new  cn- 
pillarieH  titrotchiiig  acroHH  frinii 
one  nde  of  the  wound  tu  tlm 
other  (Fig.  23),     They  are  gene-  "l'i™i"  ■"■••< 

rally  believed  to  be  produced 

by  loopn  growing  out  from  the  old  cti]allnni'B,  nnd  uniting  with 
others  airailurly  [jToduciil,  and  gi'owing  out  from  the  ciiiiilhiinrx 
on  the  oppoHito  side.  ThiH  vascnlurizntion  of  the  uniting  layer  of 
cellM  accountH  for  the  r(Hlniw<  <if  the  cicatricial  line,  itnd  fur  thn 
pilight  ha-moirhnge  whieh  now  iM*ur«  if  the  edgCB  iif  the  wound  lie 
drawn  forcibly  apart.  An  the  capillnrj-  I'irculatiou  is  eirtubliiihi'd, 
the  cdgeK  of  the  wound  bei-iinie  jHile  from  the  <idtaterul  vt'Mteln 
being  now  no  longer  overohiirged.  The  gTUUulatioii-tiHune  thun 
formed  ia  nt  length  develojHnl  into  flbnitirt  tiMHue,  which,  like  nil 
new  tibrouB  tissue,  contmcta,  ol)btemting  :iutny  of  the  newly- 
formed  vessela.  Hence  the  gradual  jNiling  of  the  cicatrix.  w\v\cV 
new  \teeomef  pnutitaUy  iton-vascn\ta: 
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Healing  bj  the  lirat  mtentioii  may  be  prevented  by — 1.  Much 
contiuioii  of  the  edges  of  the  wound,  with  consequent  dcoth  of  the 
tiBBues  bounding  the  incision ;  2.  The  presonee  of  a  septic  foreign 
body  in  the  wound ;  3.  A  greatly  lowered  vitality  of  the  tisnues, 
as  from  broken  health,  abuHC  of  alcohol,  diabet«8,  bad  hygienic 
BuiToundinge,  bruising  of  the  parte,  rough  sponging,  or  use  of  too 
strong  antiseptics;  4.  The  parts  not  being  kept  at  rest,  with  the 
Biufoces  of  the  wound  in  accurat«  apposition ;  S.  Inefficient  drainage 
whereby  the  scrum  squeezed  out  from  the  coagulating  material  is 
allowed  to  collect  in  the  wound  and  cause  tension  ;  6.  N(<glect  of 
antiseptic  precautions  and  consequent  decomposition  of  the  serum 
or  the  infection  of  the  wound  by  some  of  the  specific  micro- 
organisms introduced  either  at  the  time  it  was  inflicted  or  subtw- 
quently.  Under  any  of  the  above  circumstances  the  inflamma- 
tion luay  be  kept  up,  the  pyogenic  micrococci  may  gain  a  footing, 
and  futtlier  inflltration  of  leucocytoa  and  proliferation  of  timue- 
elenients  take  place ;  the  small-cell-cxudation  uniting  the  wound 
then  bipnks  down  into  pus,  the  flaps  sejiarate,  and  suppuration  is 
ciNtiiblished.  Supposing  the  cause  of  the  inflamniation  to  be  now 
removwl,  healing  by  the  second  intention  will  ensue. 

2.  IlHihiiij  hfi  tht  leriind  iiitetiUon. — Now  vessels  grow  out  among 
the  layeii<  of  small  round  ccUb  forming  the  exposed  surface  of  the 
wound,  and  gmnulation-tiAAiie 
is  thus  formed  (Fig.  26).  The 
growth  of  granulatioHR,  other 
things  being  equal,  exceeds  tlie 
breaking  down  of  the  superficial 
layers  of  cells,  and  the  wound 
is  graduaUy  filled  up.  Epithe- 
lium derived  from  the  old 
e))ithelium  at  the  edges  of  the 
'  wound  gradually  spKoda  over 

!■  in.  .6.— DinEnmi  of  trsnnUting  the  siuface  of  the  granulations ; 

H'ounil.  but   new  sweat  and  scliaccous 

glands,  huir-follicles,  papilke 
ami  lymphaticK,  are  not  formed.  Tlie  cicatrix,  at  first  red  from  the 
ahiiiiiiaiuMi  of  the  ca}iilliirii«  in  the  gnuiulation -tissue,  becomes 
pile  iw  thi'Hfi  ai'c  oblit'TutiHi  by  the  contraction  of  the  fibrous 
tisBUii  iiiti)  which  the  gronnlation-tiHBUe  is  converted,  and  though, 
in  tlie  mume  of  time,  in  conNe<iupnce  nf  the  fibrous  contraction, 
it  lH'c<mieM  Hmoller,  a  jicnuonent  scar  will  remain. 

In  wounds  attended  with  lo«s  of  suhstanee,  in  which  healing  by 
the  setvinil  intention  is  the  normal  [iroccHS,  a  traumatic  inflamma- 
tion ii  set  up  in  the  ti»<urM  inunediately  luljitcent  to  the  surface  of 
the  wound,  and  the  conditions  for  healing  being  otherwise  favour- 
nbh;  o  coagaliihh  material,  as  described  aliovc,  is  formed  over  tho 
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mirfaoe,  and  the  serum  drainn  away.  Tioops  of  now  ca])i11ario8, 
derived  from  the  old,  spring  up  amongst  tho  aAU  n>])laring  the 
ooagiilnble  exudation  and  Roftonod  ndjae(*nt  tinnuori,  and  th<*  wound 
healf*  and  cicatrixes  as  has  j  ust  \nyen  dowrilMnl.  "NVhon'  tlion*  is  much 
laceration  or  contusion  of  the  sin-faco  of  tho  wound,  thi>  drad  tissuos 
are  cast  off  by  ulceration  in  the  way  montionrnl  iuid(>r  gangiono. 

3.  Healing  l>y  the  thinl  inUrntion, — "NVTinn  the  two  laycTM  of 
granulations  cr)vering  the  flaps  of  tho  wound  are  ])lac*Kl  and  ko])t 
in  t^ntact,  the  capillaries  in  the  one  hiyor  moot  with  tliow»  in  tlio 
other,  and  so  entablish  a  vascular  connoctitm  iK'twtH'n  tho  two  flajw. 
and  the  healing  of  the  wound  then  proco<Hls  in  tho  way  df»s«'ril)od 
under  union  by  the  first  intr>ntion. 

4.  Hetiling  under  a  acah.  -Tho  minute  changes  of  healing  under 
a  scab  require  no  special  description. 

Treatment  of  wounds.— The  general  principles  which  should 
guide  us  in  the  treatment  of  wounds  will  ]>o  considcnnl  under  the 
following  heads: — 1,  An-est  of  hiemorrhag** ;  U,  Cloansingof  tho 
woimd  and  «»moval  of  foreign  IkhHos  ;  ;i,  ])niinago  ;  4,  Closing  the 
wound  and  keeping  it  sul)se<[Uontly  at  a]»soluto  n*st ;  .'».  i*rovonti«m 
of  putrefaction,  fermen tuition,  and  infoctivij  i)n)cossos;  and  0, 
Constitutional  treatment. 

1.  The  arre$t  of  hctmorrhatje  is  considered  sojiamtoly  at  j).  107. 

2.  The  clenusing  of  the  woninl  atnl  rfinnral  of  fttrfUju  fH)fiirs  should 
lie  done  with  all  gentleness,  so  as  not  to  liruiso  the  tissues  more 
thnn  can  possibly  l>e  av«)ido<l,  tlioir  vitality  Ix'ing  already  lowoi*ed 
by  the  incision  through  them.  Thus  the  wound  should  nr>t  ]»e 
s]Kmged  or  nibbe<l  more  than  is  absoluU'ly  n(»c<^s8ary,  but  a  stii'am 
of  water  pn»viously  lK>ilod,  or  if  ]»refeiTed  containing  s<ime  mild 
antiseptic,  allowofl  t^)  run  through  it  t<i  wash  away  any  bl«MMl-clot, 
or  in  the  case  of  accidental  wounds  any  dirt-  or  other  foreign 
sul)stanee  that  may  have  gtiined  admission.  If  tho  wound  is  decj) 
(»r  irregular,  it  should  ho  irripited,  care  iK^ing  t4ikon  when  the 
skin-W(mnd  is  small  not  to  cause  any  forcible  distension  for  fear 
of  driving  the  fluid  into  tho  iiit4*rstiees  of  the  tissues  when*  it  may 
net  lis  an  irriUmt  and  sot  u]>  inflammation.  Foreign  lH)dies,  as 
glass,  sjdint^Ts,  bullets,  et«'.,  if  lo<lged  in  tin*  wound,  should  Ix) 
]rteke<l  out  by  f«)rcops  or  otln'r  suitable  instnunent. 

3.  Drainage. — Where  a  wound  is  (juit**  su|M'i'flcial,  and  in  some 
situ  itions  when*  the  jMirts  are  \ cry  vascular,  as  alntut  the  face,  and 
for  mfKlerat^'-sizt"*!  wimnds  in  which  the  surfaces  can  1m.»  kept  in 
cont'ict  by  ])ressinv,  dniinag(>  is  nf>t  nocessary.  Such  wounds  may 
})«»  ccmipletely  cIoshI  if  clean  cut  and  modonitoly  small,  or  a  stitch 
may  1k»  omittnl  at  one  end  ;  or  a  looj>  of  jjowt^^T  wire  ins<»rt<'d  but 
only  deop  enough  to  kee]>  tho  oilges  of  the  skin  apart  at  that  ]>laco. 
If,  however,  tho  wound  is  large  or  iiT<^gular  or  laci'mt^nl,  and  the 
surfaces  i^annot  7*e  kept  in  amtact  efficient  dminii^*  ul  V\\e  vi^A\\\\ 
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is  of  tho  greatast  importance.  Its  object  is  to  promote  the  free 
escape  of  the  serum,  which,  as  we  have  seen,  is  squeezed  out  during 
the  first  twenty-four  hours  from  the  ooagxdable  exudation  formed 
upon  the  surface  of  the  divided  tissues  as  the  result  of  the  traumatic 
inflammation.  If  this  serum  is  allowed  to  collect  in  the  deei>er 
parts  and  irregularities  of  the  wound,  it  not  only  mechanically 
separates  tho  surfaces  and  gives  rise  to  tension,  a  cause  in  itself  of 
the  continuance  of  inflammation  and  hence  of  the  non -healing  of 
the  wound,  but  is  also  liable  to  undergo  decomposition  and  putre- 
faction, and  forms  a  suitable  nidus  for  the  growth  of  pyogenic 
micro-organisms.  Now  the  coagulable  exudation,  being  living 
tissue,  resists  the  agents  which  determine  putrefaction.  Not  so 
the  senun.  In  this  we  have  a  fluid  containing  dead  animal  matter, 
and  as  the  other  conditions  favourable  for  decomposition  are  also 
present,  viz.,  a  temperatui-e  of  about  100**,  and  a  sufficient  supply 
(»f  water  and  oxygen,  the  addition  of  a  ferment  only  is  required  to 
set  it  up.  If  decomposition  or  fermentation  then  is  suffered  to  take 
l)lace  through  not  keeping  the  woimd  aseptic,  or  the  pyogenics 
micrococci  arc  allowed  to  enter,  the  freshly  divided  tissues,  not  as 
yot  scaled  by  traimiatic  inflammation,  permit  the  products  of  de- 
(•()in]M)siti<)n  or  of  the  micrococci  to  soak  into  the  tissues  around, 
Hf'tting  u])  locally  a  8ei)tic  or  spreading  inflammation,  where]>y  tho 
coagulable  exudation,  temporarily  holding  the  surfaces  of  the 
wound  in  api)osition,  Ls  destroyed,  and  healing  by  the  first  inten- 
tion is  ]>rovented.  In  the  meantime  the  products  of  decomposition 
may  ])ass  into  the  blood,  and  give  rise  to  the  constitutional  state 
known  as  septic  traumatic  UivoVy  or  if  the  dose  of  the  poison  is  largre, 
t(>  sapiwmia  or  soi)tic  intoxication ;  and  this  is  the  more  likely  to 
occur  if  thf  wound  has  l)cen  closed,  so  that  the  decomposing  seriuu 
is  p<^nt  uj)  under  some  degree  of  tension.  If  therefore  the  wound 
is  v<'iy  largts  and  dooj)  or  lac(>nit4Ml  or  irregular,  a  drainage  tube  or 
tubes  should  ])e  ]>la('ed  in  it,  and  brought  out  at  the  most  de- 
pendent part,  tho  incisions,  if  the  wound  is  made  in  an  operation, 
being  so  j>lannod  as  to  allow  as  much  as  ])ossible  of  a  dependent 
drain.  For  smaller  wounds  it  may  be  sufficient  to  place  in  them  a 
loasli  of  horse-hair  or  of  catgut,  a  ])ioce  of  gutta-percha  tissue,  or  a 
strand  or  two  of  ])owtcr  wire.  Tho  drain-tul)e  if  ke])t  in  too  long 
will  act  as  a  foroign  ImmIv,  s<»t  up  inflammation,  and  give  rise  to  a 
sui)])nrating  sinus  along  its  tmck.  It  should  therefore  be  with- 
drawn as  soon  as  tho  sorum  ceases  to  Im?  s(iueezed  out  from  the 
coaj^ulating  niat^-rial — i.e.,  in  from  twenty-four  to  forty-eight 
lioui's,  according  to  tho  size  of  the  wound.  In  large  and  dee]) 
wounds  it  is  lx»tt«'r  not  to  remove  tho  tube  all  at  once,  as  the  super- 
iicial  ])ai't  of  tho  wound  may  then  heal,  and  tho  discharge  or  pus 
collect  in  tho  (loopost  j)art;  but  to  shorten  it  gradually,  allowing 
t/ic  woiuid  to  ffoiindly  heal  as  it  is  withdrawn.    The  drain-tube 
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should  oonaist  of  red-rubber  tubing,  varying  in  culibre  according 
to  the  fluse  of  the  wound.  It  should  have  lateral  holes  cut  in  it 
to  faidlitate  the  escape  of  the  discharge,  and  should  l>e  made 
thoroughly  aseptic  by  being  steiilized  or  boiled,  and  then  kept  in 
some  antiseptic  fluid.  It  had  better  be  ])a«i8ed  through  the  first 
layer  of  dressing,  and  its  inouth  surroundcKl  })y  some  absor])f'nt 
material  to  take  up  the  dischargt^s.  Where  the  wound  in  dee]>,  the 
tube  should  be  secured  by  a  safety-pin  or  by  an  iuH»i)tic  thread,  le«t 
it  slip  in,  and  becoming  lost  in  the  depthn  of  the  wound,  subse- 
quently  act  as  a  foreign  body.  Tubes  of  dwnlcified  bone  have  been 
used  in  the  hope  that  they  would  become  absorl)ed,  and  so  prevent 
the  necessitj"  of  disturbing  the  di-essingn ;  but  thc^y  do  not  aj)iRMir  to 
have  had  the  desired  effect.  Receiitlv  a  reuetioii  Hcems  to  have  tn.'t 
in  against  the  use  of  drains  of  all  kincU.  ^Vhere  they  ar(>  dispensed 
with  the  skin  wound  is  not  as  a  rule  tightly  closed,  aud  the  deeper 
parts  of  the  woiuid  are  maintained  in  close  a])position  by  means  of 
buried  or  deep  sutwes  and  the  application  of  finu  j»re«sure  over  a 
thick  layer  of  absorbent  and  antiseptic  dressing. 

4.  Closure    of  the   wouihL — The   surfaces  should   be  j^laetnl  in 
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contact,  and  the  edges  ai.'curately  luiited  by  sutiin*,  strai)ping,  or 
a  bandage.  WTiere  the  wound  involves  different  layers  of  ti8.sm\ 
muscle  and  fascia  should  be  united,  each  to  eaeh,  by  asi^'ptic 
sutures.  In  uniting  the  e<lges  of  the  woiuid,  care  should  ]»e  taken 
to  Hce  that  the  skin  is  neither  inverted  nor  evei*ted,  and  that  tlu^ 
sutures,  whatever  form  is  used,  are  only  tied  suiliricntly  ti^lit  to 
keep  the  edges  in  ai)position.  All  tension  should  l)e  avoided,  as 
this  in  itself  is  a  fertile  canst;  of  inflammation.  The  sutures 
may  consist  of  silver-wire,  silk,  catgut,  silkworm-gut,  or  horse- 
hair. All  kinds  have  their  advantages  and  disadvantages,  and  an» 
variously  required  in  different  eases.  Thus,  silver- wii-e  is  un- 
irritating  and  perfectly  non-al)sor])ent,  but  causes  ])ain  on  removal, 
and,  as  it  is  quite  unyielding,  is  apt,  from  the  swelling  <^f  the  parts, 
to  cause  tension  and  inflammation  if  left  in  too  long.  Catgut  is 
useful  in  that  its  deejK'r  i)art8  become  absorbe<l,  and  therefore  doi's 
not  require  removal.  Yov  this  i-eiuiion  it  is  often  inapplicable,  as  it 
gives  way  too  aoon.    Catgut  when  chromicized  resitstA  aW>T^\iv>TL 
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for  many  days,  and  forms  an  admirable  suture.  It  is  difficult, 
however,  to  ensure  it  being  aseptic,  and  is  therefore  abandoned 
completely  by  many  surgeons.  Horse-hair  is  non-absorbenl^  and 
is  also  non-absorbable ;  it  has  the  additional  advantage  of  ]>eing 
slightly  yielding  as  well  as  sufficiently  supporting.  It  is  very 
useful  when  a  delicate  suture  is  required,  as  in  wounds  about  the 
face.  Silk  forms  a  strong  suture,  but  possesses  the  disadvantage 
of  being  absorbent  and  thus  of  becoming  saturated  with  the  dis- 
charges, so  that,  if  decomposition  takes  place,  it  will  act  as}  an 
irritant.  Further,  unless  tied  tightly,  in  which  case  it  is  apt  to 
produce  tension,  it  yields  too  much.  At  the  present  day,  however, 
fine  silk  or  china  twist  is,  on  the  whole,  the  favourite  suture. 
Sutures  may  be  made  aseptic  by  boiling  or  by  soaking  for  twenty- 
four  hours  in  1  in  500  perchloride  of  mercury  solution.  They 
should  then  be  kept  in  absolute  alcohol  3  parts  and  perchloride  of 
mercury  solution  (1  in  200)  2  pai*ts,  or  they  may  safely  bo  kept  in 
carbolic  lotion  (1  in  20). 

The  8utui*c8  are  introduced  by  various  forms  of  surgical  needles, 
ciu-ved  and  straight,  bayonet-sj)ear  and  probe-]K>inted  (Fig.  27), 
th(.^  ncf^dle  ]>eing  conveniently  passed  by  one  of  the  many  forms  of 
needle-holder  (Fig.  28).  The  methods  of  applying  sutures  are 
very  numerous.     The  two  chief  fonns  of  sutui-e  used  in  ordinary 

wounds  are  the  interrupted,  the  suture  btnng 
tied  or  twisted  at  each  stitch  and  cut  off 
short,  and  the  cantinnoiu^  one  suture  being 
used  throughout  without  l)eing  cut.  Among 
the  special  fonns  may  be  mc^ntioned  the 
twisted,  the  button,  the  quilled,  the  Lenibort, 
the  Jobert,  the  Gely,  and  the  Czemy,  wliich 
are  referred  to  under  those  wounds  whei*e 
they  are  specially  indicated.  The  other 
methods  of  closing  wounds,  as  by  styjitic 
colloid,  iodofoniiized  collodion,  and  collodion,  are  useful  in  wounds 
ah»)ut  tlic^  face,  and  where  the  wound  is  small.  Having  closed  the 
wound,  the  pai-ts  should  be  i)laced  as  far  jis  is  ]x)ssible  at  absolute 
rrst,  and  suppoi*tod  by  firm  but  elastic  pressure  to  ensuitJ  the  deeper 
surfaces  being  in  apposition. 

5.  J*rrrnitutn  of  putre faction ,  ferine utation,  mid  infectire  processes 
(M-nirruKj  in  (he  wound. — Putrefaction  and  fermentation  are  best 
])revent<.Hl  by  thonmgh  ast?i)sis,  or  by  etficiently  draining  the  wound, 
or  by  keeping  the  surfaces  in  contact  l)y  firm  pressure,  as  theiti  is 
then  no  material  present  in  the  woiuul  when.'in  decom]X)sition  can 
oecur.  Antisejjtics,  viz.,  agents  that  are  su])i)08ed  to  destroy  sej^tic 
and  infective  organisms,  are  adopted  by  many  surgtK)ns  as  an  extni 
]»recaution,  and  are  esj>ocially  nec^issarj'  where  thorough  asepsis 
cannot  be  insured,  or  diuinage  or  efficient  pressure,  as  in  some 
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forms  of  compound  fracturo,  wounds  of  joints,  eto.,  cannot  ho 
employed*  It  ia  questioned  by  Home  pathologists,  however,  if  our 
Ho-called  antiseptics  are  efficient  destroyei's  of  niicro-orgrinisms  or 
their  spores,  unless  used  so  strong  that  thoy  endanger  the  vitality  of 
the  tissues;  some  surgeons  trust  therefore  niei-ely  to  asepsis,  i.r., 
absolute  cleanliness,  and  have  abandoned  all  antis^'ptics. 

But  we  hayo  to  guard,  not  only  against  the  dec()iiii)(>sitiou  of  the 
discharges,   but    also    against    the  entrance  of    infective    micnj- 
organisms,  conveyed  by  instruments,   siKjnges,  the  surgeon's  or 
nurse's  hands,  or  by  the  air  when  an  infectious  C4is(»  is  in  the  ward. 
The  greatest  cleanliness  therefon*  is  necossary.     All   instniiiK^iits 
should  be  carefully  cleansed  after  use  before  they  ani  put  away, 
and  l>efore  being  used  again  they  should  bo  sterilized  by  In^iling 
them  in  water  or  in  a  1  jKjr  cent,  stilt  sohition,  or  by  i)assing  them 
through  the  flame  of  a  spirit-lamp  or  placing  th(?ni  in  the  steam 
sterilizer.     Whilst  in  use  they  should  Ix^  placed  in  some  antisc^ptic 
eolution,  as  carbolic  acid  (1  in  20)  or  lysol  (2  ])er  cent.).     SjMmp's 
except  new  ones  had  better  not  be  uswl  at  all,  but  (ianigt*e's  absor- 
bent pads,  or  dabs  of  cotton- wool,  which  can  Ix?  destroytMl  imme- 
diately after  the  operation.     New  s|M)ngos  after  cleansing  should  Imj 
kept  in  carliolic  acid  (1  in  20).     The  hands  of  tln^  surg(»on  should 
be  scrupulously  cleaned  by  thoroughly  washing  in  s<3ap-and- water, 
his  nails,  previously  well  pared  down,  l)eing  cleansed  with  an  as<»i)tic 
nail  brush.    They  should  be  then  further  purified  by  dii)ping  them 
into  carbolic  acid  (l  in  40),   or  corrosive  sublimate  (1  in  1,000). 
Pmvious  to  the  operation,  the  part  should  l)o  shaved,  if  necessary, 
and  washed  with  soap-und-wat(;r  for  sonn'  distance  around  wln'ro 
the  wound  is  to  be  made,  and  afterwaitls  with  carlndic  acid  (1  in  20), 
or  c^irrosive  sublimate  (1  in  1,(KK)),  and  wh(»re  gi-easy,  with  rtlu^r. 
An  antise]ytic  dressing  should  then  b(>  a])pli(Hl  and  kopt  on  till  the 
patient  is  on  the  operating  table.     Before  tlu'  dressing  is  n-movt^i 
towels  wrung  out  in   warm   carbolic  lotion   (1  in  20)  should  Ik? 
arranged  around  the  jwirt  where  the  wound  is  to  1k^  made  so  as  to 
prevent  the   clothes  conung    into   contact   witli  the   wound ;    the 
wetting  of  the  patient's  clothes  being  pnncnted  by  jilaring  asi»ptic 
mackintosh    cloths  lK.»neath   the   carbolizeil    towels.     In   plac«^   of 
carboHc  towels,  towtds  fresh  from  the  sterilizer  are  ja-ofi'iTcd  by 
K>mo  surgeons.     On  the  removal  of  the  dressing  the  i)ai'ts  should 
be  again  sp<mged  with  the  antLsejitic-  carboli(^  lotion  (1  in  4 0)  or 
c**rrosive  subliuuite  solution  (1  in  500).     The  (yirbolic  sjmiy  is  now 
almndoned,  and  inigation  with  conosive  sublimate  (1  in  5,000), 
carbolic  add  (1  in  40),  or  oven  boiled  water  substituti^l  for  it. 

In  a  work  of  this  clmracter,  it  would  be  im]H>ssible  to  attemi)t 
any  description  of  the  numerous  methods  of  dn.wsing  wounds 
wluch  have  been,  or  are  at  the  pn^sent  day,  in  use,  an<l  t^)  a<le- 
qnately  discuss  the  advantages  claimed  for  thom,  and  the  disiid- 
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Tantage»  which  all  of  them  to  a  greater  or  less  degree  possc^ss. 
The  objects  aimed  at  in  the  selection  of  a  dressing  are — 1,  that  it 
should  be  absorbent,  so  as  readily  to  soak  up  the  discharge's  drained 
o£F  from  the  wound ;  2,  that  it  should  promote  the  drying  of  the 
woiuid;  3,  that  it  should  be  antiseptic  or  aseptic;  and,  henci',  4, 
that  it  should  not  require  frequent  changing,  since  siich  neco-ssaiily 
distiu'bs  the  wound  and  therefore  deprives  the  tissues  of  that  n^i^t 
which  is  so  important  in  promoting  physiological  icpair.  Tlie 
materials  most  frequently  used  are  gauze  or  cotton-wool,  iiii}>reg- 
nated  with  sal  alcmbroth  or  the  double  cyanide  of  mfnoury  and 
zinc,  or  simply  sterilized  by  dry  heat  or  superheated  steam.  My 
own  plan  is  to  dross  the  wound  with  several  layers  of  moist  sal 
alembroth  gauze,  over  which  is  placed  dry  gauze  and  a  thick  layer 
of  dry  sal  alembroth  wool.  Where  the  skin  is  verj-  imtable  a 
layer  or  two  of  iodoform  gauze  is  placed  next  to  it  beneath  the 
oilier  dressing.  Firm  compression  with  a  bandage  is  then  applied. 
The  wound  is  now  left  absolutely  at  rest  till  healing  is  thought  to 
have  taken  place.  The  temperature  and  pulse  are,  of  course,  care- 
fully watched ;  and  should  they  indicate  any  abnormality  in  the 
process  of  healing,  or  should  there  be  local  pain  or  uneasiness,  the 
wound  is  looked  at  and  the  dressings  re-applied. 

6.  CtrnatUutiomd  treatment — ^Whether  the  wound  is  received 
accidentally,  or  is  inflicted  in  the  form  of  an  operation,  much  of 
the  Surgeon's  success  will  depend  upon  judicious  constitutional 
after-treatment ;  and,  indeed,  in  the  latter  case,  in  great  measui-e 
also  ujwu  the  preparation  of  the  jiatient.  Where  the  woimd  is 
large  and  there  has  been  much  heeinorrhage,  the  condition  known 
as  shock,  and  the  constitutional  symptoms  depending  upon  severe 
loss  of  blood,  will  probably  ensue  (see  tihock  and  Hcemorrhage), 
For  the  wound  to  do  well  it  is  important  that  the  patient  should  be 
placed  under  the  best  iK>ssible  hygienic  conditions.  He  should 
have  an  abundant  supply  of  fresh  air,  the  secretions  should  be 
i-egulatiKl,  and  the  diet  carefully  supervised.  Thus,  he  should  have 
at  least  iifteen  hundred  cubic  feet  of  air,  and  this  should  be  changed 
]>y  ctticit'iit  ventilation  at  least  three  times  everj-  hour.  The 
windows,  in  addition,  except  in  veiy  severe  weather,  should  be 
ojK'ned  at  rej^ular  intervals,  in  order  to  thoi-oughly  flush  out  the 
nnna ;  but  draughts  must  be  avoided,  and  the  temperature  of  the 
rcjoni  maintained  at  a  imifonn  degixH)  of  alwut  (iO^  F.  A  hoi*sehair 
mattress  sh<nild  be  employed,  and  a  draw-shtH?t  placed  on  the  bed. 
The  room  or  wanl  should  be  scrupulously  clean  ;  there  should  be  no 
curtiiins  to  the  IhhI  and  windows,  or  planned  carpet  on  the  floor,  and 
nothing  under  the  l>ed  to  interfere  with  tlie  free  circulation  of  air. 
The  bowels  should  \h}  kept  regular  by  small  doses  of  confection  of 
wnna  or  of  the  compound  liquoiice  powder,  or  by  one  of  the 
Juxativo  iiiiueral  watei"s ;    the  secretion  of  the  skin  promoted  by 
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washing,  which  may  be  done  without  unduly  exposing  or  wetting 
the  patient ;  and  Bleep  induced,  if  necessary,  by  bromide  of  potiis- 
sium,  bromide  of  ammoniiwi,  panildehyde,  urothane,  chloral, 
milphonal,  or  opium,  or  by  8ub-cutanoous  injections  of  niorpliia. 
The  patient  must  be  kept  cheerful  by  books,  newspai)ors,  etc.  The 
diet  for  the  first  few  days  should  l>e  limited  to  milk,  weak  lx>i'f-tA»a, 
or  chicken-broth,  and  gi*adually  incrctised  if  tho  tcmpcraturn 
remains  normal  and  as  tlie  digestive  functions  regjjin  their  po\v(»r. 
Where  the  strength  has  been  much  reduced  j>revious  to  the  opera- 
tion, or  the  o])eration  has  been  severe,  or  the  shock  marked,  or 
haemorrhage  free,  or  suppuration  has  eiisuetl,  stimulants,  vjirying 
in  amount  according  to  tho  state  of  the  pulse,  t4;mperatuie.  and 
tongue  are  indicated.  The  treatment  necessaiy  for  the  various 
complications  that  may  attend  the  healing  of  wounds  are  given 
under  Inflammation,  Suppuration.  Erysipelas,  etc.  As  reganls  the 
preparation  fi^r  operation^  where  this  is  not  one  of  emergency  the 
patient  shoidd  be  placed  at  rest  for  a  few  days,  and  k(»pt  chec^rful 
and  in  good  spirits,  and  put  on  nourishing  ])ut  unstimulating  diet. 
In  the  meantime  his  digestive,  alvine,  renal,  and  cutaneous  func- 
tions must  be  regulateil  by  appropnate  means,  the  bowels  iK'ing 
cleared  the  day  before  the  o]x*nition  by  a  dos*?  of  castor-oil  or  other 
mild  purgative.  WTiere  his  strength  is  much  riMluct^d  by  long- 
continued  suppuration  or  (rhronic  disease,  efforts  must  be  made  to 
improve  his  general  health  by  nouiishing  diet  and  the  juditrious 
emplo^nnent  of  stimiUants. 

Varieties  of  open  wounds. — Open  wounds  an^  divided  into 
incised,  lacerated,  c^ntustnl,  punctiu-ed,  and  jioLsoned. 

Inriseil  womuU  are  sucli  as  have  tht»ir  edges  eveidy  divirled  and 
their  surfaces  smootlilv  cut.  Thev  an»  u.-^uallv  inflicted  bv  sliari) 
instruments,  and  are  those  commonly  made  by  th(»  Surgeon  in 
operating.  Tlie  danger  which  is  particularly  liable  to  attend  them 
is  haemorrhage.  Ilt^iling  is  genenilly  accomi>lished  by  the  first 
intention,  provided  the  proper  UKnins  are  emi)loyed.  TrKifnunt.  - 
What  has  been  said  under  the  treatment  of  wounds  generally, 
applies  especially  to  this  vaiiety. 

Lacerated  wounds  are  thijso  in  which  tin*  tissues  forming  tho 
surface  and  edges  of  the  wound  are  irregularly  torn.  They  are 
commonlv  caused  bv  machinery  and  bv  tho  goring  and  bit.-s  of 
animals.  Thei*e  is  usually  but  little*  luemorrhage.  in  coustiiuenee 
of  tho  vessebj  being  torn  rathi^r  than  cut  across.  The  chii-f  dangers 
are  profuse  suppuration,  tetanus,  siipnemia,  en'sij)elas,  and  exten- 
sive Slurring.  Healing  is  generally  accomjiliNhed  by  the  second 
intention,  the  dead  poi-tions  of  the  lacei*ated  tissues  being  first 
thrown  off  by  ulcenition  in  the  way  deseiibed  under  (]iangi*eno. 
In  some  situations  and  under  favounible  conditions,  however,  a 
large  part  of  the  wound  may  heal  by  the  first  iuteutiow.     Tr<;ul- 
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metit — Special  attention  bhould  be  paid  to  the  cleansing  of  the 
wound  and  establiuhing  a  free  drain.  Any  portions  of  the  tissues 
which  have  obviously  lost  their  vitality  should  be  cut  away. 
Sutures  should  not  as  a  rule  be  applied,  but  the  wound  should  be 
dressed  by  one  of  the  methods  before  described,  and  the  pai*ts  placed 
at  rest. 

Coiitu$ed  wounds  are  those  in  which  the  tissues  forming  the  sui'- 
face  and  edges  are  extensively  biiiised.  They  are  usually  made 
with  blunt  instruments,  or  with  such  agents  as  distribute  the  force 
over  a  large  surface.  There  is  commonly  considerable  extravasa- 
tion of  blood  amongst  the  bruised  tissues,  though  usually  but 
little  external  haemon'hage.  The  chief  dangers  are  extensive  in- 
flammation and  sloughing,  secondary  haemorrhage  on  the  separation 
of  the  sloughs,  spreading  gangiene,  erysipelas  or  diffuse  cellulitis, 
tetanus,  and,  later,  scarring.  A  combination  of  laceration  and 
contusion  is  frequently  present.  Healing  is  generally  accomplished 
by  the  second  intention.  The  Treatment  is  similar  to  that  of 
lacerated  wounds.  Any  portions  of  skin  which  have  not  lost  their 
vitality  should  be  preserved,  especially  if  the  wound  involves  the 
Bcalp  or  face. 

Punctured  wounds  are  those  in  which  the  depth  is  much  gi-eater 
than  the  breadth.  They  are  usually  produced  by  sharp-pointed 
instruments,  bayonet  or  sword-thrusts,  and  stabs.  The  chief 
dangers  are  htemorrhage,  j.)enetration  of  important  cavities,  as  the 
thoiux,  abdomen,  or  a  joint,  injur}'  of  a  large  blood-vessel  or  nerve, 
and  subse(iuently  deep  suppui-ation  in  consequence  of  the  retention 
of  the  discharges  in  the  deep  portion  of  the  wound,  l^uictiu-ed 
wounds  usually  unite  by  the  second  intention,  owing  to  the  diffi- 
culty of  keeping  the  deeper  i)arts  of  the  woiuid  in  contact  and  of 
preventing  the  collecting  of  serum  and  later  of  i)us.  Treatment. — 
If  deep,  a  drainage-tube  should  be  ])assed  to  the  bottom  of  the 
wound,  and  gi-adually  shortened  as  the  woimd  heals.  If  there  is 
severe  arterial  haemorrhage  which  cannot  be  controlled  by  carefully 
applied  pressm-e,  the  wound  must  be  converted  into  an  incised  one, 
and  the  bleeding  vessel  treated  in  the  way  described  under  wounds 
of  arteries,  veins,  etc.  For  the  sjjecial  treatment  required  where  a 
joint  or  visceral  cavity  has  been  i)enetrated,  see  Injuries  of  Begions, 

Poisoned  wounds.  Dissection  and  jHJst-morteni  tvounds. — Dis- 
section wounds  are  of  frequent  occun*ence,  but  seldom  give  rise  to 
any  serious  trouble,  unless  the  body  from  which  the  i)oison  is 
receive<l  is  fresh,  when  the  risks  ai-e  similar  to  those  attending 
Wounds  n»coive<l  in  M\ii\imf!^ jtost-inortem  examinations.  Post-mortem 
W'oimds  aj)i>c'ar  to  owe  their  virulence  to  inoculation  with  infective 
iiiicro-orpinisnis  which  are  C4ipabh»  of  multiplying  in  the  tissues  or 
ill  the  blood,  and  so  setting  up  true  infective  inflammation  and 
hlood-jHjison'mf;.     These  micio-organisms  ai*e  replaced,  as  decom- 
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position  of  the  wi*i)i>o  sets  in,  l)y  the  IwicU'i-iji  of  imtrefiiction. 
Heuce  the  longer  the  body  has  Ijeen  kept  tlie  le.S!S  (Inngei'oiLs  tlie 
wonnd,  U8  these  bacteria  are  merely  (-apable  of  inducing:  a  locul 
inflammation,  and  not  a  tnie  iiifortive  pro<.-L>.s.s.  The  most  (lan^oroits 
wounds  are  those  receiveil  whilj^t  examiniuj;^  bodies  in  which  death 
hiia  recently  i*e8ulted  from  8ei)tic4emia,  pyieiiiia,  diffuse  or  ])UL'r- 
peral  peritonitis,  and  erj'sipelaw.  The  effects  of  a  wtmiid  rt?ceived 
in  dissection,  or  in  poat'inortein  inspection,  will  depend  in  some 
degree  upon  the  health  of  the  ojKa'ator ;  if  stronj?  and  vi^t>rous  liu 
is  better  able  to  rt^sist  the  toxic  effects  than  when  debilitateil  bv 
prolonged  study  or  work  in  a  hospittil  wanl.  On  the  other  hand, 
persons  acclimatized  to  the  disstMiting  or  po8t-inortem  room  are  less 
liable  to  be  affecteil  thtiii  those  who  have  but  ro(?ently  l>een  enjifaged 
there. 

The  $iyn«,  as  might  be  expeeteil  fi'om  what  hits  l>een  said  above, 
vary  considerably,  deixjnding,  as  they  do,  ujjon  the  natiue  of  the 
poison  received  from  the  c<jri>se  and  th«)  previous  stiite  of  the 
operator's  health.  Thus:  1.  A  pustule  may  fonn  at  the  seat  of 
inoculation,  and,  after  breaking  and  scal)i)ing.  leaNc  a  niised, 
indolent,  painful  red  sore,  which  may  exist  for  months  in  spite  of 
treatment.  2.  Tlie  scratch  or  wound  may  become  inflamed,  the 
superficial,  and,  perhaps,  the  dei'j)  lymphatics  implicated,  and  the 
axillary  glands  enlarged  and  painful,  this  condition  b«'ing  attenikMl 
by  sharp  constitutional  dLsturbance,  ofte*n  prt^H^lixl  ])y  a  rigor. 
Suppuration  generally  occiuvs  at  th.v  seat  of  inoculation,  and  som*'- 
tiiues  also  in  the  axilhir^'  ghmds.  The  ])rognosis  is  usually  good. 
3.  With  or  without  the  local  ^igns  of  tin*  iirccjuling  form,  rsCNcrc 
constitutional  symptoms  may  s«.'t  in,  ])rccode<l  ])y  a  ngor,  and 
Ta])idly  assume  a  t\'phoid  character,  diffuse  su]»])uration  occtu*s  in 
the  axillarj'  glands,  and  nniy  si)rea<l  to  th(»  neck  and  side  of  the 
chest.  The  pwgnosis  is  very  unfavouraldc  the  ])atient  ot't^'U  dying 
in  fr«>m  one  to  three  wwks.  or  only  rocovonng  after  a  t;Mlious  con- 
valescence,  and  then,  probably,  with  a  In'oken  constitution.  4. 
Diffuse  cellulai*,  or  celluU>-cutant*ous  erysi])elas  may  b;.'  t-i^t  u]»  at 
the  seat  of  imx'idation.  att<"ndcd  with  tlie  usual  constitutional 
s\inptoms  of  these  affections,  and  may  raiiidly  spread  up  tln»  limb 
and  terminatAj  in  gangivne  and  (L'ath.  Tlu'  axiUarv  glands  in  this 
form  are  not  usually  affected.  '}.  In  addition  to  the  local  supinu'a- 
tion,  a  pynomic  state,  with  the  formation  of  uii-tastatic  abscessi.'s  in 
various  tissues  and  orgjuis,  somutinK's  occurs. 

TrtaiintiU, — Imme<liately  on  its  inliiction  the  wound  should  l>e 
Micrked,  and  cleans(Kl  by  a  stream  of  e<dd  water,  and  bleeding 
enc^mrugfd  and  ab.'iorption  jnevt'nted  by  tightly  binding  the  pait 
above  the  wound.  Where  the  corjis^'  is  ri-rent  and  death  is  known 
to  Im?  the  result  of  some  infective  disease,  the  wo\u\vV  s\\v)\\W  \>i 
washed  in  utron/j^  carbolic  or  coiTOfiii\o  sublimate    loWv^w   ^>^\wvi 

IV.  *> 
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recommeiul  itx  cauterization  with  caustic  potash,  or  nitrate  of 
silver),  and  then  dressed  and  protected  from  further  infection.  If 
a  wart,  or  indolent  sore  form,  it  should  be  destroyed  by  nitrate  of 
silver,  acid  nitrate  of  mercury,  or  other  caustic,  and  the  jmtient's 
health  impn)ved  by  tonici*  and  change  of  air.  If  an  infective  in- 
flammation be  set  up,  the  wound  should  be  freoly  incised,  and  any 
abscess  that  may  fonn  in  the  axilla,  or  elsewhere,  opened  early ; 
indeed,  if  thei*e  is  much  tension  or  brawniness  of  the  parts, 
incisions  should  be  made  before  pus  has  fonned.  The  bowels  in  the 
meantime  should  be  cleared  by  a  brisk  pui'ge,  and  the  strength 
supported  by  nourishment  and  stimulants. 

Stings  of  insects  sometimes  cause  troublesome  local  inflammation, 
which  is  occjasionally  of  a  diffuse  character,  and  whei*e  a  large 
extent  of  surface  is  stung,  as  by  a  swai*m  of  bees,  may  be  attende<l 
with  sjTnptoms  of  severe  depression.  Stings  of  the  throat  occasionally 
occur  from  swallowingawasp,  and  are  liable  to  be  followed  by  oeilema- 
tous  laryngitis.  Treatment, — ^The  application  of  ammonia  will  at  once 
relieve  pain.  Where  there  is  severe  depression,  ammonia  or 
alcohol  must  be  administered.  Scarification,  intubation  of  the 
glottis,  or  even  laryngotomy,  may  become  necessary  in  severe 
stings  of  the  throat. 

Snake-bites. — The  bites  of  poisonous  snakes,  other  than  the  adder, 
are  fortunatelv  rare  in  this  counia^'.  The  bite  of  the  common  adder 
is  seldom  fatal.  It  is  attended  with  much  collapse,  nausea  or 
vomiting,  great  pain  in  the  pai*t,  swelling  of  the  affected  member, 
subsequent  discoloration  from  blood  extravasation,  and  occasionally 
inflammation  and  suppiu-ation.  The  treatment  consists  in  sucking 
the  part  where  practicable,  applying  a  bandage  tightly  above  the 
bito  to  prevent  absoi-ption  of  the  ]x>ison,  and  the  internal  administra- 
tion of  stimulants.  The  local  aj)pliciiti()n  of  li([uor  potass«3  or 
pennanganate  of  potash,  the  injection  of  ammonia  into  the  veins, 
and  excision  of  the  bitten  part  are  rei!ommended.  For  an  accoimt 
of  the  more  serious  svmptoms  attending  the  bite  of  the  cobra  and 
other  venomous  sc»rponts  of  tropical  countries,  a  larger  work 
must  l)e  consulted. 

SuBCCTAXEors  WOUNDS.— A  Wound,  whether  it  be  of  the  con- 
nective tissue,  Ix^ne,  muscle,  ti^idon  or  other  structiux?,  is  said  to  be 
subcutaneous  when  the  skin  or  mucous  membrane  remains  intact. 
Such  wounds  dift'er  fn^m  the  o])en  in  that  they  heal  by  adhesive 
inflammation  without  supjmration,  sinco  as  long  as  the  skin  or 
mucous  mombrano  covering  the  wounded  part  is  unbroken,  septic 
pnx'esses  are  effectually  prevented.  Moreover,  they  are  attended 
by  but  little,  if  any,  constitutional  distiu'l)ance.  Tliey  will  be 
fiuiher  dest*rilK'd  under  Ituptnre  of  muscles  and  tendons^  Simjde 
Fradurvs,  dr. 
Diseases  of  cicatrices. — The  cicatrices  left  on  the  healing  of  a 
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wound  are  liablo  to  certain  aifections  which  may  be  enumerated 
as: — 1,  painful  cicatrix;  2,  depressed  or  contracted  cicatrix;  3, 
warty  cicatrix ;  4,  thin  cicatrices;  5,  ulceration;  6,  keloid;  and  7, 
epithelioma,  and  more  rarely  sarcoma.    See  Ulceration  y  TvmourSy  <Xcc, 

CONTUSIONS  OR  BRUISES. 

Contusions  are  subcutanoous  injuries,  occ^isionod  by  a  cniHhing, 
pulping  or  tearing  of  the  tissues,  combined  with  exti-avasation  of 
blood  consequent  upon  the  rupture  of  the  capillaries  and  smaller 
Teasels  of  the  part.  In  their  slighter  foiins  they  constitute  the 
common  injur>^  known  as  a  bruise.  The  efPused  blood  generally 
makes  its  way  in  the  connective-tissue  planes  towards  the  skin, 
giving  rise  to  the  characteristic  purplish-black  appearance,  and,  as 
it  later  breaks  down  and  becomes  absorbed,  to  a  change  of  colours 
from  bluish-black  through  dark  red  to  yellowish-green.  In  severe 
cases  the  cuticle  is  raised  into  bullj©  by  the  effusion  of  blood- 
stained serum  beneath  it.  These  bullie,  together  with  the  black 
colour  of  the  part,  may  occasion  a  close  resemblance  to  gangrene,  from 
which  however  a  contusion  may  be  diatinguishe<l  by  there  being  no 
loss  of  heat  or  of  sensation  in  the*  part,  and  by  the  bulhi*  being 
fixed,  and  not  changing  their  position  on  ]>re8siu*e  as  in  giingiene. 
In  vers'  severe  and  extensive  e(^ntusions,  however,  the  tissues  may 
be  so  injured  as  to  lose  their  vitality,  and  gangrene  actually  ensue ; 
whilst  in  other  instances  inflammation  and  supi)uration  may  occur. 
"WTien  the  c^>ntusion  is  localized,  blood  to  a  considerable  amount 
may  be  poured  out  at  the  injiu*ed  spot,  forming  a  fluctuating 
swelling  known  as  a  hitmatoma.  Ccmtusions  of  muscle,  bone, 
blood-vessels,  and  nerves,  and  eontusicms  of  the  viscera,  are  con- 
sidered separately  under  Injiuies  of  Special  Tissues  and  Organs. 

TrHitmtut, — Beyond  placing  the  part  at  rcvst,  and  applying  an 
evaporating  or  a  syarit  lotion,  nothing  more  as  a  rule  is  required, 
a«  tiie  extravasateil  bloo<l  presses  uj)on  the  injured  ^■essels,  and  so 
prevents  further  hiumoiThage.  Should  a  hiematoma  form,  it  should 
on  no  account  be  opentnl,  as  the  blood  will  usually  become  ab- 
BorluKl;  whilst,  if  air  ho  admitt^Ml,  supjnn-ation  will  probably  ensue. 
Aspii*ation,  however,  when  the  ha^matoma  is  veiy  large,  may  occa- 
sionally 1)0  done  with  advantiige. 

BURNS  AND   SCALDS. 

Burns  and  scalds  vary  in  their  effect  according  to  their  depth, 
extent,  situation,  and  the  age  of  the  patient.  An  extensive  though 
superficial  bum  on  the  trunk,  head,  or  face,  es])ecially  in  a  child, 
may  be  more  serious  than  a  deei)er  but  limited  bum  cm  the  ex- 
tremities. A  bum  is  usually  said  to  be  more  severe  than  a  scald, 
as  the  fluid  producing  the  latter  generally  quickly  cools  and  runs 
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off.  A  Bcald,  however,  owes  it  severity  to  the  large  extent  of 
surface  usually  implicated,  and  when  produced  by  molten  metal  or 
boiling  oil  which  adheres  to  the  part,  is  generally  very  serious. 
Bums  and  scalds,  when  severe,  g^ve  rise  to  constitutional  as  well  as 
local  effects.  The  local  effecrts  may  bo  considered  under  IJupuy- 
tren's  division  of  bums  into  six  degrees.  These  degrees,  however, 
may  l>e  variously  combined  in  the  same  burn. 

l8T  DEGREE. — Simple  erythema f  due  t(^  increaso<l  flow  of  bhxxl 
through  the  dilatc^d  vevSS?bj.  No  tissue  destniction  ensuas,  and  no 
scar  is  left. 

2xD  DEGREE. —  Vesieation,  due  to  the  exudation  from  the  dilated 
capillaries  of  the  cutis  causing  the  superficial  layers  of  the  epi- 
thelium to  be  raised  from  the  dee^x^r  in  the  form  of  blebs.  Xo  scar 
is  left,  as  only  the  sui>erficial  layei*s  of  the  epitheliiun  are  destroyed, 
and  these  are  soon  reproduced  from  the  deeper  layers.  Some  slight 
staining  of  the  skin,  however,  may  subsequently  remain. 

3rd  degree. — Destruction  of  the  cuticle  and  part  o/  the  true 
tikin, — The  epithelium  aix)und  the  hair- follicles,  in  the  sweat-glands, 
and  between  th(»  ])a])ill{e,  escapes,  and  rapidly  forms  new  epithelium 
over  the  granulating  surface  left  on  the  separation  of  the  sloughs. 
A  scar  results,  but  as  it  contains  all  the  elements  of  the  true  skin, 
the  integrity  of  the  part  is  retained,  and  hence  there  is  no  con- 
traction. It  is  the  most  painful  fonn  of  bum,  as  the  nerve- 
endings  are  involved  but  not  destroyed. 

4Tir  DEGREE. — Destruction  of  the  whole  filin. — The  sloughs  are 
yellowish-brown  and  parchment-like;  and  their  separation  is 
attended  })y  much  sup])uration.  As  the  ner\'e-ending8  are  com- 
pletely destroyed,  the  pain  is  much  less  than  in  the  former  degi'ee 
of  bum.  Th(*  epithelium  which  covers  in  the  granulating  surface 
is  only  derived  from  the  margins  of  the  bum,  and  the  resulting 
scar  consists  of  denize  fibi^ous  tissue.  ITence  the  extensive  con- 
traction and  great  dc^formity  which  often  result. 

.>Til  DEGREE. — Penetration  of  the  deep  fascia  and  implication  of 
the  muscles, — Cireat  scaninpr  and  defonnitv  necessarilv  follow. 

(Jtii  degree. — Charriuff  of  the  whole  limb. — The  part«  are  sepa- 
rated by  ulceration  in  the  same  way  as  in  gangi'cne. 

( 'OXSTITUTIOXAL  EFFECTS. — AVhen  the  bum  is  supei-ficial  and 
of  small  extent,  there  may  ho  no  constitutional  sym])toms;  and 
even  whon  it  is  dt'C]),  but  limited  to  one  of  the  extremiti.'S,  as  the 
foot  or  hand,  they  may  also  be  slight.  AVlion,  however,  the  bum 
is  extensive,  and  (»s]>ecially  when  it  involves  the  chest,  alxlomen, 
or  li<*ad  and  neck,  even  although  it  is  only  of  the  fii*st  or  second 
degrtM',  the  s\nnptonis  may  be  severe,  more  particularly  when  the 
patient  is  a  child.  The  constitutional  effects  may  lx»  divided  into 
three*  stages: — 1.  Shoch  and contjestion.  2.  Jlcaction  and  inflamma' 
//>///,     ,X   Stfjipif ration  and  exhaustion. 
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IST  STAGE. — Shock  and  etrnf/eAfinn, — The  sh(x*k  is  often  veri" 
great,  especially  when  the  bum  is  extonnive,  and  involves  the  trunk, 
or  h<^  and  neck.  The  ])ationt  is  ]>alo  and  .shivorin^,  the  j>ulso 
fooblo  and  flutteriiig,  and  thu  oxtrenntie's  art*  cold  ;  h(»  suft'ers  little 
or  no  pain,  and  sometimeM  passes  into  a  st*ite  of  coma  and  dies,  the 
chief  j>osUniorUm  appearances  bHin<;  con'^estir)n  of  the  int^mial 
organs,  particularly  the  bniin. 

2nd  stage. — Reaction  and  inflaninmtwu. — Reaction  ('onies  on 
from  twenty-four  to  forty-eight  houi*s  after  the  bum.  Tlie  ijulse 
is  full,  strong,  and  rapid,  the  teni]>erature  rises,  and  there  are  other 
Hvmptoms  of  fever.  Inflammation  is  set  up  ai-ound  tlie  burnt  ])art, 
and  there  in  now  danger  of  the  absoq^tion  of  the  sei)tic  priwlucts 
tlorived  from  the  putrefaction  of  tht)  sloughs  which  are  ])oginning 
to  separate.  The  congestion  of  the  intiTnal  visc;Ta,  so  common  in 
the  fonner  stage,  may  run  into  inflammation ;  and  ijh'urisy, 
pneumonia,  peritonitis,  or  meningitis  may  sapervi'ue  and  prove 
fatal.  Perforating  ulcer  of  the  duodoniun,  wliich  is  gv»ncmlly 
situated  near  the  head  of  the  paniTcius,  may  now  occin*,  and  is  said 
to  bo  most  frequently  met  with  alx)ut  the  tentli  day.  It  would 
appear  to  be  more  rare,  however,  than  hasboen  pMierally  siii)i)osed, 
since  no  case  has  occurred  at  St.  Bai-tholom(»w's  diu-ing  tlio  last 
nine  years.  It  has  l)een  attiibuted  to  Brunner's  glands  taking 
u\*cm  themselves  the  function  of  the  injured  glands  in  the  ])umt 
skin,  and  to  the  irritation  of  the  vitiated  products  secr»*t  -d  in  the 
bile  and  di^^harged  into  the  duodenum  at  the  bile  i>apilla. 

3rd  stage. — Snppii ration  and  exhausiion.-  Diuing  this  stage, 
which  sets  in  on  the  separation  of  theslouglLs,  there  is  still  a  danger 
of  the  patient  succumbing  to  inflammation  of  the  viscera, 
especially  the  thoracic  ;  or  lu»  may  ]m»  worn  out  by  hectic  and  ex- 
haustion from  long-c(mtinued  suppuration,  lie  is  also  exposed  to 
the  risks  of  secondare'  hnemoiThage  on  the  separation  of  the  sloughs, 
and  to  blood-poisoning  from  the  absorption  of  septic  ja-oducts 
unless  the  greatest  care  is  exercised  to  ])revcnt  the  decomposition 
,  of  the  discharges.  On  cicatn'zation  occurring,  horiible  defoimity 
rnav  ensue  from  the  contraction  of  the  newlv-formed  fibrous  tissue 
in  the  scars. 

The  Treatinvnt  must  l)e  both  local  and  constitutional. 

Lffcal  frfvitmeitt. — The  clothes  should  be  removed  with  the 
greatest  care,  so  as  not  to  tear  off  th.^  cuticle ;  Imt  undue  exposure 
should  be  avoided.  In  l»ums  of  tht'  first  and  sr»cf>nd  degret*,  the  part 
shfudd  ho  prf)tected  from  the  air  and  chang«^sof  temi)erature  by  smear- 
ing it  with  caiTon  oil  or  vaseline  and  wnii)pingit  in  cotton-wool,  the 
blisters  b<*ing  pricked  to  relieve  t<»nsion  and  to  let  out  the  serum. 
The  cuticle,  howev<T,  should  not  be  removed,  as  it  serves  as  the 
l>est  protective.  In  bums  of  the  third  degiee,  the  parts  may  also 
be  protected  by   cotton -u-(Kd   till  the  sl()Ug\\s  Vy;\\\  \rv  v^y^'wX/pj, 
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De(*ompo8ition  of  the  dischargefi  should  then  l>e  prevented  as  mucli 
as  possible  by  mild  antiseptic  dressings.  Thus,  the  siiiiace  may 
be  dusted  with  iodofonn ;  or  eucalyptus  oil,  boracic  lotion,  and  the 
like  may  be  applied.  8ome  Surgeons  i)ut  on  a  charcoal  or  even  a 
linseed-meal  poultice.  Carbolic  acid  should  not  be  uned,  aH  not 
only  is  it  too  irritating,  but  there  is  danger  of  it  being  absorbed 
when  the  bum  is  verj*-  extensive.  When  the  sloughs  have  sepa- 
rated, and  granulation  sets  in,  the  wound  may  be  treated  as  do- 
8cril>ed  under  simple  ulcer,  redundant  granulations  being  repressed 
hy  nitrate  of  silver.  Skin-grafting  is  often  useful  in  th(»  fouilh 
degree  of  bums.  The  fourth  and  fifth  degrees  require  the  same 
tr«sitment  as  the  third,  but  duiing  cicatrization,  contraction  must 
be  as  far  as  j)ossiblo  prevented  by  the  use  of  elastic  tension, 
ext(>nsion-apimratus,  splints,  &c.  Later  some  fomi  of  phistic 
operation  to  overcome  the  effects  of  the  contnictions  will  often 
be  required.  In  the  sixth  degree,  amputation,  if  a  limb  is  affecte<l, 
will  prolmbly  sooner  or  later  be  called  for. 

Constitutional  treatment, — If  the  shock  is  severe,  stimulants  in  the 
form  of  brandy  or  iimmonia  should  be  given  according  to  the  state 
of  the  ])ulse,  the  i>atient  covered  with  blankets,  hot  bottles  put  to 
the  feet,  and  undue  ex])osiu'e  whilst  removing  the  burnt  clothes 
and  applying  the  dressings  as  mu(rh  as  ]>ossible  avoided.  (.)pium 
should  l)e  given,  especially  if  there  is  much  pain.  As  soon  as  the 
p  itient  can  bear  it,  fluid  nourishment  should  be  substituted  for 
stimulants,  as  the  latter,  if  given  in  large  quantities,  only  tend  to 
pn)du(^e  (excessive  reaction  and  inflammation.  During  the  second 
stage,  little  can  l)e  done  lieyond  regulating  the  bowels  and  secre- 
tions ;  loweiing  treatment  is  not  well  borne,  at  any  rate  when  the 
bum  is  ext<*nsive  and  deep,  as  the  i>atient  will  then  requiix?  all  his 
strength  to  sustain  the  drain  on  his  system  during  the  casting  off 
of  the  sloughs  and  the  longsup])urati<m  following.  The  inflamma- 
tory fever,  moreover,  genenilly  assumes,  if  it  is  not  so  from  the  first, 
a  low  tNiK*.  A  stimulating  jilan  of  treatment,  rather  than  a  depi-ess- 
ing,  is  therefore  necessjiry.  In  th<»  thinl  stagey  the  i)atient*s  strength 
shouM  Ik»  supportwl  by  alnuidant  nourishment  and  stimulants. 

LioiiTNiXG-  AND  Elk{TRI('-stiu)KE.— Death  may  Ik?  instanta- 
neous, or  the  stroke,  Ixyond  causing  tem]>oniry  iniconsciousness, 
niay  do  no  hann.  In  some  instances,  sui>ei*ficial  or  deep  bums,  or 
])aralysis  of  c(»i-tain  nerves,  as  the  o])tic,  auditory,  &c.,  have  Ix'cn 
PhkIucihI.  ( )f  bite  effects  similar  to  those  produced  by  lightning- 
stroke*,  havo  oceurnnl  from  contact  either  with  wires  through  which 
electric  cuiTcnts  of  high  intensity  were  i)assing,  or  with  electro- 
motor ai)j»aiiitus.  Death  from  contact  with  such  may  be  due  to 
actual  tissup  destiiiction,  or  to  arifst  of  respiration  and  asphyxia. 
In  the  first  casi*  th<»  subject  is  lK»y<md  r(»cov(»rA' ;  in  the  latt<*r  case 
(Iviith  may  /^»  (mlv  /ij^/wirent,  and  aiiificial  rfspimtion  continued  for 
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wnmff  hoarn  may  lead  to  recovon'.  The  trfutment  conMsts  in  aj^ply- 
iiig  warmth,  ailificial  rcApiratioii,  and  stimulants  wliilst  tin*  pitimt 
iH  in  a  state  of  nhock  or  Busjiended  animation.  Hliv'thmical  ti-actions 
and  relaxations  of  the  tongue  (the  Luhtmh  mtihud  of  treating 
asphyxia)  should  bo  praetiMxl  by  M'izirif^  the  tongue,  drawing  it  out 
of  the  mouth  and  then  letting  it  fall  back,  the  p^oco^4H  being  re- 
peated about  fifteen  or  twenty  timos  a  minute.  The  functions  of 
the  nervca  if  porolvM^  have  Bometimes*  bcun  rcstorixl  by  galvanism. 

lURMORRHAGE. 

Ill  npeaking  of  the  treatment  of  wounds  it  was  stateil  that  our 
first  care  should  be  to  staunch  liaMnorrliagc.  'lliis  nsiuin's  different 
meaitmres  accoi'ding  as  it  is  artciial,  vitnous,  or  capillary.  It  is 
therefore  firnt  necensary  to  be  able  to  distinguish  between  th(»se 
varieties.  Usually  it  is  qiute  oasy.  In  nrUrial  futmorrfiaf/f  tlie 
blood  escapes  in  jets,  the  force  of  which  is  incn»asod  at  each  systi»le 
of  the  heart,  and  is  of  u  blight  scarlet  colour.  In  n'nonA 
h<emorrhaff€  the  blood  wells  up  from  the  wounded  vessel  usually  in 
a  continuous  stream,  and  is  of  a  dark  }>ui'i)lisli-red  colour.  In 
capilfary  Jia^morrhafff  tho  blo<Ml  ai)jH'ars  to  ooze  from  all  ])arts  <»f  the 
wound,  trickling  down  its  sides  to  th«»  deeper  ]>a]1s,  where  it  forms 
a  little  pwd.  In  some  instances,  however,  as  where  aiterial  blood 
esc-apes  from  a  deep  and  devious  wound,  it  may  T'escinhle  venous 
blood  in  that  it  flows  continuouslv  instead  of  in  iets.  and  when  the 
patient  is  ])artially  asphyxiatcMl,  as  from  too  larg<*  a  (los(»  of  an 
ansesthetic,  it  IxK'omes  of  a  dark  colour.  On  the  j»tlier  hand,  venous 
blood  exposed  to  the  air  in  its  i)assiigr.>  fnnn  a  ileep  wound  may 
undergo  oxygenation  and  Ix-c^inu?  bright  like  arterial.  IJlet^ding 
from  the  oorjms  spongiosum  and  cor])ora  caveinosa  of  the  ])enis,  or 
from  like  tissues  consisting  of  cavernous  blood-s})aces  or  numerous 
small  arteries  and  veins,  is  sometimes  sjx>ken  of  as  jHirmrhi/imitoHfi 
haemorrhage.  When  hu'moiThage  occurs  in  a  viscei'al  cavity,  as  the 
pleura  or  i)erit<meum  {intermil  1nvnuirrh<nje),  or  int«»  the  substanee 
of  the  tissues  of  the  trunk  or  extremities  (/'.r/ni/vi«a//V/y/).  it  \x  known 
by  sjxjcial  signs,  and  is  treated  I  of  elsewhere. 

Cfm^titiitional  effrcU  vf  htf.mnrrhatje.—  Tlio  elTect  upon  th(?  con- 
stitution of  C(mi"S<J  vaiies  acconling  to  the  amount  of  blood  lost,  and 
is  more  markcnl  when  the  bUxnl  is  rajiidly  luan-iMl  out  fi'om  a  large 
artvry  than  when  it  e^scapes  slowly  from  a  small  artciy  or  from  a 
vein.  In  the  fonuor  case  the  ])atient  may  die*  in  a  few  minutes  of 
syncope.  When  the?  bleeding  is  less  Sfvert^  the  face  and  genenil 
surface  become  blanche<l  and  c<»ld.  and  the  li])s  and  mucous 
membrane  pallid.  The  ]>ulse  i^<  feeble,  fluttering  and  nipid,  and  at 
length  only  t^)  be  felt  in  the  larger  vessels.  The  skin  is  batheil  in 
pn)fuse  pers])inition,  tlu»  n^sjunition  is  sighing,  and  the  mind 
wanders.     72/^'w  symptomf*  may  end  in  syncopv»,  cowwvVvwwsSx  \x\A 
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death;  or  the  patient  may  slowly  recover,  or  may  suffer  from 
anicmia  or  functional  disturbance  for  years.  If  he  is  old,  some 
secondary  disease  is  apt  to  bc5  engrafted  on  this  state  of  anremia,  of 
which  he  may  die.  Cliildren  bear  the  loss  of  blood  badly,  but 
recover  rapidly;  the  old  stand  the  loss  better,  but  the  effect  on  their 
constitution  is  more  permanent. 

Constitutional  treatment  of  hcfinorrhaye, — ^Wheii  the  bleeding  has 
been  severe,  immediate  steps  must  Iw  taken  to  i)i*event  fatal 
syncope ;  and  after  this  danger  has  ])een  tided  over,  we  must  then 
seok  to  countonwjt  the  rc^mote  effects  produced  ui)on  the  whole 
system  by  the  loss  of  blood.  1.  Immediate  treatment, — Our  efforts 
must  first  be  directed  to  arrest,  or  at  any  rate  to  tempomrily 
control,  the  hipmorrhage  by  some  of  the  local  measuros  to  be 
pr(»scmtly  desciibod.  Having  done  this,  the  chief  indication  is  to 
prevent  fatal  syncope  by  ensuiing  a  sufficient  supply  of  blood  t^)  the 
brain  to  excite  the  canliac  centre  in  the  medulla  oblongata.  Thus, 
the  patient  should  ])e  laid  on  his  back  with  his  head  low,  his  body 
warmly  covered  up,  and  hot  bottles  placed  at  his  feet  and  about  his 
tnmk ;  or  if  the  pulse  does  not  improve,  stimulants  in  small 
quantities  should  be  administered,  by  the  mouth  if  he  can  swallow, 
otherwise  by  the  rectum  or  by  subcutanooiLs  injection ;  whilst  in 
severe  cases  the  legs  and  arms  should  be  held  up,  or  an  Esmarch's 
bandage  applied  to  them  in  order  the  better  to  diive  the  blood  to  the 
brain.  As  a  la.st  resource,  infusion  of  a  saline  solution  should  bo 
practised.  "Wliere  tht?  bleeding  is  internal  or  cannot  bo  aiTested, 
stimulants  should  \y^  avoided,  inasmuch  as  the  syncope  into  which 
the  i>ati(*nt  has  fallen  tends  temporarily  to  stop  the  bleeding  by 
inducing  clotting  of  the  blood  in  the  wounded  vessels.  If  the  heart 
be  again  rousfnl  to  action  ])y  stimulants  and  the  veasels  in  conse- 
quence becouK*  dilated,  the  clots  may  bo  disi)laced,  the  ])leediug 
re-stai-tcil,  and  the  List  flickeiing  spark  of  life  put  out.  2.  To 
rottnferart  the  remote  vffcHs  of  the  loss  of  blood,  fluid  nourishment 
should  be  given  in  small  quantiti(»s,  and  then  o^^ii>,  fish,  and  finally 
meat.  Iron  is  required  to  restore  the  loss  of  hfomatin,  and  a  Si»a- 
voyagf>  or  prolonged  residonco  in  the  country  is  ]>eneficial  in 
overcoming  the  ana>mia. 

Trnns  fusion  (ff  hhMMl  (twf  infusion  of  saline  solution  into  the  reins. — 
Transfusion  of  bl(M)d  has  long  hinm  em])loyed  in  ciises  where  death 
is  thr(*atened  from  rxcossiyo  haMnorihagi\  It  is,  however,  a 
dangerous  ])roce(liu*e,  in  that  the  tr.msfusod  blood  may  form  clots 
and  thus  lead  t^)  the  plugging  of  some  of  the  ])ati»»nt's  vessels,  with 
possibly  fatal  consecjufiiees.  Moreover,  it  ai)pears  that  blood  is  of 
no  more  valuo  than  an  eipial  amount  of  any  bland  fluid,  since  it 
has  ])een  i*ecently  shown  that  tlie  transfused  ])lood  is  merely 
destroye<l  and  absorbed  and  the  ])l<K>d-})igment  pa-^seil  with  the 
nn'rjn.     On  tho  other  hand,  the  infusion  of  a  si^Une  solution  has  all 
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the  advantages  of  tranftfusion  of  blood  without  its  disadvantafifcs 
and  dangers.  A  normal  saline  solution  (common  salt  ^j ;  water 
Oj)  at  99**  F.  is  the  most  easily  ])roi)ar('d,  and  is  iK'st  infused  into 
the  median  Imsilic  vein.  Tlio  vein  is  (^xj)os(kI,  lif^iturod  below, 
•compressed  above  by  a  clamp,  o]>en(Mi,  and  a  j^Liss  cannula 
introduced  and  secured  in  situ  by  a  ligjiture.  Tlie  cannula  is  next 
connc^cted  with  an  irrigator  by  a  rul)])er  tube,  and  all  air  having  been 
earefidly  excluded  the  clamp  is  i-ouiovcmI  fn)m  tlip  vein  and  sevenil 
pints  (2  to  5)  of  the  solution  allowed  to  How  in.  A  clean 
Uigginsou's  syringe  connecti^.»d  with  the  cannula  by  a  rubber  tulx*, 
will  answer  the  purpose  on  an  emergency  very  well.  The  object  of 
the  infusion  is  to  raise  the  blood-pressure  in  the  arteries  sufficiently 
to  enable  the  patient  to  rally.  The  puLse  shoidd  tlu»rofore  bo 
wat<'hed  and  the  infusion  1h>  continued  till  the  object  is  attained. 
I  have  seen  the  most  marvellous  effect'^  follow  this  treatuient,  and 
many  successful  cases  have  now  bci^n  rejiorted.  It  may  l>e  rcpeatcMl 
if  necessar}'  after  a  short  interval.  ANTiere  the  ap])aratus  is  not  at 
hand  and  the  C4ise  is  urgent,  a  i)int  of  warm  water  should  be  injected 
int<^  the  rectum  and  prevent^nl  from  escaping.  Tlie  fluid  is  ra})idly 
absorbed  from  the  rectum  and  acts  in  a  similar  manner  to  infusion 
into  the  veins,  only  somewhat  more  slowly.  A  half-ounce  packet 
of  common  salt,  i.^.,  sufficient  to  make  foiu*  pints  of  saline  fluid,  a 
Higginson's  syringe,  a  glass  cannula,  and  a  length  of  rublxT  tube, 
are  d&sirable  additions  as  suggested  ])y  May(^  Eo})son  to  the 
Surgeon's  bag  when  severe  hiemoiThage  is  likely  to  occur  at  an 
operation. 

The  local  treatment  of  ilemorruage  mav  be  considere{l 

« 

under  tlie  heacb*  of  arterial,  venous,  and  capillary  hn^moiThage. 

Arterial  ilemorruage  is  spoken  of  as  (1)  primary',  (2) 
reactionary'  or  recuiTcnt,  and  (.'J)  secondary. 

1.  Primary  ho^mryrrhafj*'  is  that  which  occurs  at  the  time  an 
arterj'  is  wounded,  whether  by  accident  or  surgical  opi^ration.  2. 
Ilt-actionary  or  rcrnrreut  hcF.morrh(t<ie  is  that  which  occurs  on  the 
ptitient  recovering  from  the  shock  of  tlie  wound  or  ripemtion  after  the 
primary  htemorrhage  has  stop})ed,  and  may  be  regarded  as  a  failure 
in  the  process  for  the  t(nni>orarv  closiu*e  of  the  vessel.  Tin?  term 
recurrent,  therefore,  should  only  be  ai)plied  to  ha}morrhage 
Oifurring  within  twenty-ft)ur  hours  of  the  injury.  W,  St^vnudarif 
hcfinorrhuffe  is  that  which  occiu's  any  time  after  the  first  twenty-foiu' 
hours,  and  is  due  to  the  failure  of  the  process  for  the  permanent 
closure  of  the  v(»ssel.     The  treatment  in  each  ca,se  is  different. 

(1.)  Primary  arteiual  ilemorruage. — Tlie  older  Surgeons 
resorted  to  ver>'  barbarous  methods  of  controlling  hremoiThage, 
such  as  plunging  stumps  after  amputation  into  boiling  pitch,  or 
operating  with  a  rr'<l-hot  knife,  and  it  was  not  till  Xatun^'s  mctlw^d 
of  aiTestin^'  bleeding'  hud  been  intimately  st\u\ie<\,  \hA\\  \xv  >(N\«^ 
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human  irttl)j»»ct  and  by  pxperimenta  on  animaln,  that  the  liirtil 
tr«itiaent  of  heemorrhBge  was  placed  upon  a  twientiflv  ba^ie.  It 
may  be  best,  therefore,  first  to  consider  Natures  mrt/iod  ofeontroUiiig 
hitmorrhagt  before  describing  the  surgical  measures  which  have 
been  founded  upon  it.  When  an  art«ry  of  email  or  moderate  fiize 
is  completely  divided,  the  cut  end,  in  consequence  of  the  injurj' 
stimulating  the  miiBcular  fibroH  'if  the  middle  cont,  <imtr'"'t>,  thuw 
loesening  the  size  of  the  orifice,  and,  in  tho  caaa  of  the  t^miiU 
arterioB,  completely  closing  it.  At  the  same  time,  the  cut  end, 
owing  to  the  normal  elastic  IcnRion  of  the 
artery,  rrirarlf  within  \\a  sheath,  leaving  the 
surface  of  the  latter  rough  and  uneven. 
The  diminution  in  the  size  of  the  orifice 
retards  the  escape  of  blood.  The  slower 
current  passing  over  the  divided  wall  of  the 
artery,  and  the  roughened  internal  surface  of 
the  sheath,  in  consequence  of  this  multiplica- 
tion of  point-t  of  contact  and  esp(«ure  to 
the  air,  coagulates,  gradually  blocks  up  the 
orifice,  and  fills  the  sheath  around  and  beyond 
the  retracted  end  of  the  artery,  forming  whnt 
is  called  the  frltrnal  rJul.  Tht^wtrciini  having 
been  thus  slowed  or  stopped,  the  blood  inside 
the  vessel  also  coagulnti-s.  and  the  coagu- 
lation spreading  from  the  clot  that  blocks  up 
the  orifice  to  the  first  collateral  brunch,  forms 
what  is  called  the  iiitmiat  tlot  (Fig.  2fl).  When  the  hiriiion-hage  - 
has  been  severe,  two  other  factors  favour  the  foniintion  of  these 
clots,  vi/.,  (I),  the  eiiteeblement  of  the  heart's  action  induced 
by  th«  tendency  to  syn<i)pe.  and  the  consequent  diminished 
force  with  which  the  blootl  is  i>rD]>elled  from  the  divided  vessel ; 
and  (2)  th(i  increiuMil  tendency  of  the  Wood  to  coagulate  owiTig 
to  an  nlteiutioii  in  its  composition  caused  by  the  ubsoqrtion  of 
wttterj'  fluid  fwtm  the  tissues  to  make  up  for  the  amount  of 
blood  hwt  liy  the  ha'morrhage.  Thus  the  hromorrhage  is  arrested. 
and  still  lircMUiiiing  that  the  veH.i<'l  l>e  of  a  small  or  a  inediiun 
size,  it  may  not  recur,  ond  Nature  will  i^rmanmitly  close  the 
woundi-<l  vessel  in  the  way  to  be  presi'ntly  ilem-ril)ed.  It  is 
only,  however,  when  the  vessel  is  small,  that  Xaturi>  can  be  thus 
tnistdl.  When  a  large  vessel  is  wounded,  she  is  quite  im]>i>tent  to 
jn'event  an  immediately  fatal  issue :  whilst  it  the  vessel  is  of 
mi-dium  sizi!.  as  the  sjiicope  passi's  off,  and  the  hmrt  again  begins 
to  act  with  vigour,  the  clots  may  lie  washed  uway  atid  the  bleiiling 
recur  till  fainting  one ;  more  ensues.  In  this  way  bleedings, 
Alti'iiiating  with  temiHinirr  nn'ests,  eshaust  the  patient's  strength, 
tiU  he  tinally  gutxaaibo  to  fatal  syncope. 


Pro.  29.— E 

a    wounile-i    arWry 
closed  bj  <^loU. 
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The  method  by  which  nature  iwnnanontly  flo»*os  tlio  vesst'l  is  us 
followH: — The  clot  betwwii  tlie  ai-tery  ami  the  shoath  i)ruvt'nts  tho 
artery  from  diUiting  on  the  c€»8sation  of  the  coiiti-action  <^f  tho 
mtificular  fibred  of  the  middle  coat:  whilst  tho  internal  clot  acts,  so 
to  speak,  an  a  buffer,  and  thuH  prevents  the*  lorco  of  th<.<  blood- 
fftream  being  exerted  to  its  full  on  tho  end  of  th(?  v(?ssel  while 
healing  i»  taking  place.  Tho  injui-y  inflict^^l  on  tli»»  cout*j  of  tlie 
ves^ael  by  its  diyiuion  sets  up  a  tnuiniatic  inflaniiuation.  Li'ucoc  ytfs 
and  serum  eHcai>e  from  the  vasa  vasoriuu  of  tho  divid(Ml  voss(.*l-waUs 
and  tinmieti  alKiut  the  cut  end  of  the  vossid,  whilst  tluT;'  is  ]n"olil'frji- 
tion  of  the  endothelial  and  connective-tissui?  ci'Us  fn)ni  thi'  iiiin>^iu 
of  the  torn  coate*  of  the  vessel.  The  cells  thus  fonnod  ^-julually 
permeate  both  the  internal  and  exteinal  clots  so  that  the  end  of  the 


Fig.  30. — Si)eneer  "Wells*  pre«8urc-forcep3,  modified  by  M«jrniut 

Kuker. 

arterv  in  a  few  houiv  becomes  suiToundcd  bv  u  small  muss  of 
coagulable  IvTnph.  Tho  ailory  at  the  saim;  time  contiiicts  on  tho 
internal  clot,  which  gradimlly  loses  its  n^l  crdoiir  us  it  is  invad-'d 
by  the  iniiamniatoiy  exuchition.  New  vt\ssi*ls  ^row  out  from  tho 
vasa  vasorum  of  tho  arti.*nul  wall  and  from  the  ^ranulutii>n-tiv^sue 
about  the  cut  end  of  tho  vessol,  and  invade  the  inflammatory 
exudation,  which  has  now  rf])laciMl  tlic^  internal  clot.  Thus  th(» 
internal  clot,  insUW  of  as  at  fii>5t  bcini?  mor.dv  adh;»rent  bv  its  base 
to  the  end  of  the  dividixl  art(»rv,  is  now  iutimatelv  blended  with  the 
arteiial  walls,  fonninji:  a  jduf?  of  vascular  pa nulation -tissue.  The 
granulation -tissue  is  next  convt'rted  into  fibrous  tissue,  which 
gradually  contracts  and  oblitrratos  the  newly-fornunl  vessols,  till 
hnallv  the  internal  clot  toi;.?thiT  with  tlu;  art.'n*  is  conveiled  us  fur 
as  tlu*  first  coUat'nd  biinwh  into  a  finu  fibrous  conl.  Similar 
chang<*s,  in  the  meanwhile,  occur  in  the  oxtiTnul  clot,  and  it  is 
finally  Idended  with  tlu<  scar-tissm*  form<'d  by  tin.'  healing  of  the 
Wound  of  the  soft  parts  around  the*  injurnl  artery. 

When  an  arteiy  is  divided  in  its  continuity,  the  healing  of  the 
distal  end  is  accom])lished  in  a  similar  miiiUHT,  excej)t  that  the 
int*.*mal  dot  in  the  distal  end  is  often  les«  jh'ifi'ctly  })nMluced,  and 
may  not  1h.»  fonned  at  all.  ConsiMpiently,  s»»condury  luemoiThag*'  is 
more  frecjuent  from  the  lowur  than  from  the  upper  end  of  a 
liinitured  urtjrv 
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The  abuvc  description  uiijiliiM  uhicfly  tu  «  toiiililete  diviaioii  uf  iin 
arti-rj'.  Wheu  aii  arterj-  ia  merely  piuittuiwl,  the  un'cst  of 
hemorrhage  will  depend  uiwn  the  nize  of  the  veseelB,  mid  the  size 
and  direction  of  the  puui'ture.  A  wound,  howsvev  miiall,  of  th« 
aorta,  or  vcuttel  next  niinoved  in  raxu,  will  prulwbly  lie  futul.  In  u 
vcsael  of  less  iua|^tade,  when  the  puncture  is  smiill,  a  dut  Conns 
of  an  hour-gloHs  tihu]>e,  thus  blocking  up  the  wound,  und  hfulin^; 
occure  by  adhesive  iuflainuiation.  A  somewhat  ki'gc'r  wound,  when 
made  longitudiniiUy  to  the  aiiiery,  may  heal  in  the  same  way ;  but 
when  made  tiunsvei'sely  to  the  axix  of  the  vessel,  it  aiviiiiii'i'  a 
diamond  Hhajie,  in  eunse<iueuci>  of  the  elastic  tension  of  the  coats. 
and  the  hmmorrhage  will  prububly  not  be  arrested. 


j(^  lit 


Ftu,  32. — SignoToni's  Tourniquet. 


The  surgical  uti'uuus  of  ahukstinu  h.i^uohieiiagk  muy  be 
considered  uuder  the  heads  of  tcmiKmiry  and  iK'nuunent  methiHls. 

1.  TemiH/rary  hit-lhiid). — The  Surgeon,  if  the  bleeding  iKiint  is 
within  reueh.  neeil  lu-vi-r  fear  hwmun-hag.',  as  nieii;  iiix'samv  with 
the  linger  will  contri)!  it.  whatever  the  si^e  of  the  vessel,  till  he  can 
obtain  the  means  of  )iei-uianently  arresting  it.  The  pressuiv  may 
Ik.'  iiiude  du-iftly  on  the  ble^>dii)g  point,  or  betwtvu  the  wound  anil 
the  heart;  in  the  fonner  Hitwation  with  the  tiiinrer,  Spencer  Wells' 
pres»iire-fiirceim  (Fig-  i"*).  '"'  the  tourniquet ;  in  the  lattei'  situation 
with  the  ling<.-r  or  the  tourniquet,  the  prewure  being  then  mode  iu 
siK-h  a  diiection  as  to  press  the  aiterj-  af^inst  suuiu  resisting 
^tiucttire,  as  a  jioint  of  Iwiie.  Thy  touniiiiuets  employed  aits 
vhH.iiis  (I''ig.  ;il  iiiid  Fig.  3;!).  The  ruMxT  tulx'  of  the  Ewimrch's 
ii]i(Hiititns  iwrhaps  .utiswi'is  the  Im'bI.  An  inipniwiirtu  touniiquet 
m.iy  )h-  made  by  tyhi^  «  ]««-ket-h..julk..ivlii,-t  h-.„-ly  «,und  the 
limb,  and  twisting  it  ii]i  ti^-htly  with  a  wiilking-stiek  or  umbrella. 
'J'lu'!-o  ti'UiiHii-ui-i-  nieiiii!-,  howe\er,  whould  only  be  trusU.ii  to  until 
i/jtJi:-  ju-niiiini-nt  iu,.-thinln  can  bj  applied. 
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2.  Permantnt  intthodit, — The  agt'iits  employed  fur  iK?nnaiiently 
urreriting  hwmurrhage  are  -  1 .  CWt/,  2.  //t«^  3.  Pnsmrt.'^.  ^typticsy 
5.  Cautery^  6.  Liyature^  7.  Torsiony  8.  Acupresdnre,  \).  Forclitnastirf. 

1.  Cold  w  only  applicable  to  wtopi>iii>i:  lueiaoiThaf^e  from  mhuU 
vec«*ele*.  It  acts  bv  causui*;  the  miisc-ular  coat  to  contract,  thus 
promoting  tho  coagulation  of  th<'  blood  in  the  ai-ti'iiolcs  and 
capillaries.  It  is  fixniuently  employed  in  tli<'  fonn  of  (•«»hl  water  or 
ice  to  arrest  blecnling  from  the  smaller  vessi*ls  in  operation  wounds, 
and  is  a  well-known  domestic  reme<ly  for  ('heckinj^  ein.staxis,  *^cc. 

2.  Heat  in  the  fonn  of  hot  water  is  now  often  em])loyiMl  in  ])hu'e 
of  cold  water  in  large  oi^mtion  wounds,  as  cold  applietl  to  a  largi? 
surface  tends  to  increase  the  shock  of  the  op*.'nition.  The  wattT 
must  l)e  hot  (110''  to  120);  wann  water  merely  encoiua'jes  the 
luemorrhage  by  washing  away  the  coagida  blockuig  the  Vi'sscls. 
Hi^t,  like  cold,  acts  by  stimulating  the  muscular  fibres  of  tho 
vessel  to  contract. 

3.  Pressure  as  a  tempomry  means  t>f  aiTcsting  haemoirhage  has 
already  been  mentioned.  Firmly  applied  to  tht^  flaps  coveiing  a 
wound,  it  is  an  efficient  meth(.>d  of  controlling  the  bh'eding  fi'om  the 
numerous  small  vessids  necessarily  divided  in  oiM.'mtions.  In  the 
form  of  a  plug  or  tam})on  it  is  the  In'st  means  at  our  command  in 
certain  situations  where  the  arterv  cannot  be  secured  ]»v  more 
reliable  methods,  as  the  rectum,  vagina,  tonsil,  nose,  socket  of  a 
tooth,  interior  of  \nnwy  &c.  It  is,  moreov<T.  IriMpiently  emi)loyed 
Uy  stoj)  haemori'hage  from  a  modenite- sized  ai-teiy  wh<'ie  such 
can  be  pressed  against  a  bone,  as  in  the  scaljj;  whilst  in  the  form 
of  a  graduateil  compress  it  is  (»s2n»eially  ai)i»lical>lo  to  wounds 
of  the  }>abnar  arch.  Pressure  acts  nn^chaniially  by  closing  the 
vessel. 

4.  Si'Yl'Tlcs  anvst  hiemorrhage  by  inducing  the  coagulation  of 
the  blood.  Tho.>e  most  in  usi*  arc  perchloride  of  iron,  hamamelis, 
and  niti-ate  of  silver.  C)f  the  perchloride  of  iron,  the  strong  liquor 
and  the  solid  form  are  the  most  eflicient  j)rei)anitions.  Styi)tics 
may  b^i  most  usefully  employed  in  conjun<'tion  with  ]>ressure  in 
cases  where  the  latter  alone  has  ]>roved  ineifectual.  The  objection 
to  their  use  is  that  they  are  apt  to  cause  inflammation  and 
sloughing  of  the  tissues,  and  eonseijucntly  secondary  hjpmoi'rhage 
is  liable  to  otrcur  on  the  separation  of  the  slough.  A  few  y(uirs  ago 
a  case  came  under  the  care  of  a  Colleague  in  which  two  inches  of 
the  median  nei*ve  were  destroyeil  by  the  sloughing  following  the 
ajjplication  of  jx^rchlondc  of  iron  to  a  W(mnd  of  the  brachial  artery. 
Styi»tics  should  never  1h'  used  where  more  efficient  and  sjifer  means 
of  arresting  luemorrhage  can  be  adojited.  A  new  styi)tic,  consist- 
ing of  a  solution  of  fibrin  ferment  (1  to  10)  to  which  calcium 
chloiide  1  }>.  c.  has  l.»een  added,  is  said  to  act  only  on  the  blocxl  not 
un  the  tissues;,  uud  to  2>e  j^eifoctJy  aseptic.    It  Nvas  iovmiWy^' Wv» 
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Wright  to  be  effectual  in  arresting  hsemoiThage  after  the  division 
of  all  the  veins  except  the  common  jugular  in  a  dog's  neck. 

5.  The  cautery  arrests  blooding  in  part  by  causing  the  muscular 
coat  of  the  artery  to  contiuct,  in  pai-t  by  inducing  coagulation  of 
the  blood,  and  in  part  by  charring  the  tissues  and  so  producing  an 
esc^har  which  checks  or  prevents  the  flow  of  blood.  The  woiuid 
should  be  first  (hied  by  pressure  with  lint,  and  then  inimodiately 
touched  lightly  with  the  cautery,  which  shoidd  bo  at  a  dull  rod 
heat,  as,  if  used  hotter  than  this,  it  simply  desti'oys  the  tissues 
without  producing  the  above  effects,  and  the  hiumorrhago  continues. 
It  may  bo  applied  in  the  fonn  of  the  cauterj'-iron,  which  is  simply 
heated  in  the  fire ;  but  Paquelin's  benzoline  cauteiy  and  the  gal- 
vano-cauteiy  are  much  more  convenient.  The  chief  objection  to 
the  use  of  the  cauteiy  is  that  it  causes  destruction  of  tho  tissues 
around,  and  on  the  separation  of  the  resulting  eschar  secondary 
hsemorrhage  is  liable  to  ensue.  The  cautery  should  never  be  used 
in  a  clean  cut  wound. 


Fig.  33. — Artery  forceps. 

6.  Ligature  is  the  most  reliable  method  of  i)ermanently  arrest- 
ing haemorrhage,  and  is  the  one  most  frequently  emi)loye<l.  Silk, 
China-twist,  whipcoi"d,  carbolized  and  chromicized  catgut,  kangaroo- 
tttil-tondon,  and  ox-aorta  are  the  materials  chiefly  used  as  ligatures. 
Of  these  chromicized  catgut,  if  rendero<l  aseptic  in  the  way  men- 
tioned at  page  94,  answers  admirably  for  sociudng  the  cut  ends  of 
arteries  in  amjnitation  and  other  wounds.  For  the  ligature  of 
arteries,  in  their  continuity  the  choice  of  ligature  is  still  oi)en  to 
qu(»sti(m,  and  will  be  referred  to  again  under  ligature  of  arteries. 
Whatever  form  of  ligature  is  used  it  should  not  1)0  too  thick,  or  the 
internal  and  middle  coats  will  l)e  unevenly  divided  or  may  esca}>e 
division  altogether.  At  the  siuno  time  it  should  be  strong  enough 
to  resist  absori)tion  or  softening  till  the  arterj'  is  securely  sealed. 
It  should  be  tied  tightly  till  the  internal  and  middle  coats  are  felt 
to  yield,  but  not  so  tightly  as  to  cut  through  tho  external  coat. 
Messrs.  l^allunce  and  Edmunds,  as  tho  result  of  an  ex])eri- 
mental  enfjuirv  on  the  ligiiture  of  the  larger  arteries  in  their 
continuity,  havt*  advocated  that  two  ligatures  should  be  a])])lied  so 
as  merely  to  ocelude  the  lumen  of  the  vessel,  without  dividing  tho 
internal  and  middle  coats.  These  obsenations,  however,  can  hardlv 
apply  to  the  ligjiture  of  the  cut  end  of  arteries  in  wounds,  as  imless 
the  ligatun*  is  applied  tightly  to  such  there  is,  obviously,  danger  of 
its  slipping.  An  ai-terj*  is  tied  in  an  open  wound  by  st»izing  the  cut 
end  with  nibbed  forcejM  (of  which  Fig.  33  is  one  of  the  best  forms), 
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drawing  it  gently  from  itit  rihcath.  throwing  a  li^turu  round 
then  tying  the  ligature  in  a  ivft-knot  (Fig.  34,  a).  Votb  e 
tho  ligature  are  then  L-ut  off  nhurt. 


Pio.  3i. — A.  The  reef-knot  rersun  B,  ific  gi»Dnj-linol, 
Effteti  uf  (lyaturf,— When  a  ligutm-o  w  jinnNn'ly  applied  fho 
internal  and  middle  tiMitw  arj  evfiiiy  and  tnitixvprw.'ly  cut  through 
by  i(«  preBsure.  Their  cut  edges  retrnct  uiid  i'uito  within  the  canal 
of  tho  Tpssel,  and  the  extcniul  t'liut,  c-nuii]Jed  up  mid  tightly 
emfaracml  by  the  ligature,  retains  the  twii  iiint'r  eoats  in  contact 
with  each  other  (I'ig-  'ii\-  A  clot  nl  c<ini(-»l 
tihajie  fonns  in  the  veneicl,  extending  fivni  thu 
Mat  of  ligature  to  the  firHt  eollnlcml  bruneli. 
and  subKequently  hcc^incM  ndherent  by  itd  lini-c 
to  tho  wall  of  the  veiwel,  Tho  cut  ends  of  thi' 
internal  and  middle  cnatM  unite  by  ailhexivf  in- 
flammation. When  nil  iiHcptic  ligature  is  iihiiI, 
and  tho  wound  mnx  an  iisoptic  cinii'M'.  tlii' 
ligature  becomes  euibudilml  in  tho  grunulatioii- 
titwue  and,  if  of  animal  iniitenal,  absorbed,  or  in 
the  case  of  itilk,  cucyKtiil.  The  jicrmunent 
cloDUre  of  the  urtciy  ia  ui-eoiiipliched  by  the 
process  already  doBcribiil  under  XaUiri:a  Slfthvd 
o/  TOnlrolliiig  hirmorrhagt  (j),  lOK). 

7.  ToHSios  eonoiHtw  in  wiping  the  aitery 
firmly  with  the  toi>i'ni-forcei>s  (I'ig.  W),  draw- 
ing it  gently  from  its  nhrath,  and  twixCing  it 
■sharply  Hevcrul  tiuiC'i*  in  its  long  axis  till  the 
intenial  and  middle  euatM  uro  felt  to  yield. 
The  procesH  reseniblcB  the  teoiiiig  hitobh  of 
an  artery,  nuch  as  (n-curw  in  the  avulsion  of  a  liuib.  ^^'hen  torwon 
in  DucceMsfully  ]H>i-fonned,  the  internal  and  iniddli?  eoutu  aru  ru])- 
turcd  and  bent  upwrinls  into  the  luiuen  of  the  arti'iy,  and  tho 
external  coat  is  twisteil  up  into  a  cone  (Fig.  ;tT).  A  clot  then 
forms,  and  the  artery  heulw  jii'iinanently  in  the  wiiy  alveady 
described.  It  a])jK'Ors  to  be  ;i  n'ZiaWo  method,  bwl  takes  &  \ovigi!X 
time  in  ita  iH-rfuminiuv  than  Jignture. 
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8.  Acupressure  consists  in  seeming  the  end  of  the  bleeding 
arterj"  by  pressing  it  between  an  acupres8ui*e  needle  (which  re- 
sembles a  hare-lip  pin)  and  the  tissues,  or  between  the  needle  and 
a  wire  twisted  over  the  needle.  This  method  it*  scarcely  ever  used 
now. 

9.  FoROlPRESSURE  consists  in  seizing  the  bleeding  artery,  and 
the  suiTounding  tissues  if  the  vessel  is  small,  with  Spencer  Wells' 
pressure-forceps,  leaving  them  on  a  few  minutes  and  then  very 


Fio.  36.— Toraion-forceps. 

gently  withdrawing  them.  It  is  a  means  often  used  to  control  the 
haemorrhage  during  an  operation,  and  will  even  permanently  an'est 
it  in  the  case  of  the  smaller  vessels,  which  are  often  found  not  to 
bleed  when  the  forceps  are  removed.  It  is  sometimes  employed 
for  aiTesting  luemorrhage  from  a  vessel  which  from  ittj  depth  or 
other  cause  cannot  be  tied.  In  such  a  caso  the  forceps  are  left  on 
from  twelve  to  twenty-four  hours,  and  at  the  end  of  that  time  are 
verj'  gently  removed  so  as  not  to  re-stai*t  the  bleeding. 

(2.)     ReCURREXT,    REACTIOXARY,    or     INTERMEDIARY    H-EMOU- 

R II AGE  is  that  which  mav  come  on 
within  the  first  twentv-four  hours 
after  a  wound  as  the  patient  gets 
warm  in  bed,  and  the  shock  of  the 
opemtion  or  injui-y  has  passed  off. 
It  may  be  regaitled  as  a  failure  in 
the  ])roce8s  of  the  temponiry  closure 
of  the  vessel.  It  should  lx»  noted 
that  the  tenn  recun*ent  is  bv 
some  authors  api)litHl  to  what  is 
here  called  si»('X)ndarv  hiFiuon'ha*^*. 
('(utsffs. — 1.  Slipping  of  a  ligiiture  or 
disi>laceinent  of  a  clot  from  a  vessel 
conse<iuent  ui)on  the  woundtnl  i)ai'ts 
not  being  kept  at  rest.  2.  Wasliing  out  of  a  clot  from  a  vessel 
wliich  it  has  temixmirily  pluggetl,  by  the  increaswl  force  of  the 
cin^ulation  as  the  heart  regains  iK)wer  on  the  passing  off  of  the 
syncope  or  shock.  It  is  not  unconunon  in  large  wounds  to  have 
some  o<jzing  of  blood  through  the  dressings ;  but  this  shoulil  not 
be  considereil  as  recunvnt  ha»moiThage  unless  it  occurs  in  unusual 
quantities,  and  only  then  calls  for  treatment.  The  soiknl  tlressings 
having  l)een  covered  with  fresh  layers  of  the  antisei)tic  gauzi'  and 
wool,  the  part  shoidd  be  finiily  but  gently  bandaged  and  then 
elevated.     Thit<  failing,  the  (b'essings  must  be   reniovtKl,  and  the 
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Fia.  37.  — Effect  of  torsion  on  an 
artery. 
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ilii]>s  in  the  cai*  of  an  amputation  noparatod,  the  clot«  washed  away 
with  cold  or  hot  water  containing  an  antiseptic,  and  any  vessel 
found  bleeding,  tied.  The  wound  should  be  then  re-dressed  and 
firm  pressure  applied. 

(3.)  Secondary  iij5M0rriiage  is  that  which  occurs  after  the 
period  of  reaction  has  passed  in  conse(iucncc*  of  the  failure  of  the 
process  for  the  permanent  aiTest  of  haemorrhage. 

Cause, — Secondary  hiemorrhage  is  due  either  to  the  defective 
formation  of  the  internal  clot,  or  to  the  failure  of  union  of  the 
internal  and  middle  coats.  Either  of  these,  again,  may  be  («)  the 
result  of  some  fault  in  the  surgical  means  taken  to  arrest  the 
primary  htemoiThage,  and  then  in  some  measiu-e  may  be  said  to  bo 
preventable ;  or  (6)  the  result  of  some  disease  of  the  vessel  or  con- 
stitutional state  of  the  patient,  and  then  may  usually  be  regarded 
as  non-preventable.  These  causes  may  be  cunsidereil  imder  the 
following  heads : — 

1.  Defect  in  the  ligature  or  in  its  application. — (a)  An  impi^operly 
prepared  animal  ligature  may  become  absorbed  too  soon.  (6)  A 
non-absorbable  ligatui'e,  if  chosen,  may  be  too  thick  or  tape-like, 
and  hence  not  divide  or  unevenly  divide  the  internal  and  middle 
coats,  (c)  The  ligatm-e  may  not  be  aseptic,  and  so  cause  suppm*a- 
tive  instead  of  adhesive  inflammation.  ((/)  The  ligature,  whatever 
kind  is  used,  may  be  tied  too  tightly  or  tcwj  loosely,  or  be  imevenly 
knotted,  {e)  The  sheath  in  applWng  the  ligature  may  be  too  freely 
separated  from  the  ai-tery,  or  the  artery  bruised  during  the  separa- 
tion of  the  sheath.  (/)  The  ligsiture  may  be  placed  too  near  a 
collateral  bmnch. 

2.  Defect  in  the  manayement  of  the  wound, — The  tissues  may  be 
roughly  hamlled  and  bruiscni,  or  the  wound  may  be  impei-fectly 
drained  and  the  discharges  allowed  to  become  septic  or  infected  by 
pathogenic  orgjinisms,  so  that,  in  either  case,  sej>tic  inflammation 
and  suppumtion  may  l)e  set  u})  and  spread  to  the  vessel  and  its 
contained  clot. 

3.  Disease  of  the  ressfl-tvaUs.~~\Jndi^v  this  head  mav  be  mentioned 
athenmia,  calcareous  degeneration,  and  sy})hilitic  and  tubercular 
disease,  all  of  which  may  either  allow  the  ligature  to  cut  its  way 
too  ([uickly  through  the  diseased  coats,  or  ])revent  the  adhesion  of 
the  internal  and  middle  coats  and  the  other  changes  that  should 
occur  in  the  normal  process  of  heabng. 

4.  donstHntionnl  conditions. — Thuso  are  such  as  render  the  l)lood 
less  coagulable  than  usmil,  or  are  a^ssociated  with  an  increiise  of  the 
blood-pi*essure  or  an  excited  action  of  the  heart.  Amongst  such 
conditions  may  be  mentioned  tlie  luemon-hagit!  diathesis,  dialx^tes, 
Bright's  disease,  se})tica.Mnia,  pytemia,  traunuitic  fever,  and  ple- 
thora. 

Hymptam». — Thuiv  may  ho  a  sudden  and  ovou  lataV  ^\\^\\  vAXiWA^ 
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or  previous  to  this,  the  dischoi'ges  of  the  wound  may  have  been 
blood-stained.  In  some  cases,  tiie  bleeding  may  stop  for  a  time, 
but  again  and  even  again  recur  till  the  patient  final]  y  sinks  fi*om 
exhaustion.  Sometimes  the  hiemorrhage  may  cease  spontaneously 
after  one  or  more  bleedings,  and  the  jMitient  recover. 

Treatment, — A.  Fram  an  artery  in  a  stump  after  operatiwi. — The 
treatment  will  differ  according  to  (1)  the  date  at  which  the  hiemor- 
rhage  occiu^;  (2)  whether  it  is  from  the  main  artery;  (3)  the 
condition  of  the  stump ;  and  (4)  the  situation  of  the  amputation. 
Thus,  when  the  hsemorrhage  occurs  a  few  days  after  the  operation, 
and  is  little  more  than  a  mere  oozing,  elevation  and  pressure  by 
careful  bandaging  will  often  stop  it.  If  it  should  not  do  so,  or  the 
bleeding  is  more  severe  and  appears  to  come  from  the  main  artery, 
a  tourniquet  applieil  to  the  artery  above  may  succeed.  This  failing, 
or  the  flaps  appearing  distended  with  blood,  the  wound  should  be 
opened  up,  the  clots  removed,  and  the  bleeding  vessels  secui'ed. 
At  a  later  jfen'od^  when  the  healing  process  has  considerably  jiro- 
gressed,  should  pressiu^  fail,  it  becomes  a  questi(m  whether  the 
healing  flaj)s  should  be  torn  a])art  and  the  artery  secured  at  its 
bleeding  ixjint,  whether  the  main  arterj'  should  be  tied  alwve  the 
wovmd,  or  whether  re-ami)utation  should  be  iwrfoiined.  If  the 
main  ai-terj'  can  be  easily  secui-ecl  just  above  the  operation  wound, 
this  is  to  my  mind  the  pn)])or  im^coduro,  esiwcially  if  the  woiuid  is 
in  a  sloughy  condition,  in  which  case  the  ligature  would  probably 
not  hold  at  the  scat  of  bleeding.  This  is  also  the  right  course  to 
pursue  if  the  amputation  has  been  iKn*fonned  at  the  shoulder  or 
hip-joint ;  but  if  in  the  lower  third  of  the  leg  or  in  the  fore-arm, 
then  an  attempt  should  be  made  to  tie  at  the  wound,  or  if  this  is 
impossible  fi-oin  the  sloughy  cx)ndition  of  the  stump,  re-amputation 
is  probably  the  safest  treatment. 

B.  Frotn  an  artery  in  its  continuity, — l-*ressure  should  first  be 
applietl  at  the  seat  of  wound,  and  in  the  case  of  one  of  the  ex- 
tremities for  a  consideniblo  disttince  over  the  coiu>ie  of  the  arterv, 

ft    ' 

])oth  above  and  below  the  wound,  and  the  whole  limb  bandaged 
from  the  foot  or  hand,  »l*<  the  case  may  be,  upwai-ds.  This  treat- 
ment failing  after  a  thonnigh  ti-ial  of  it  has  l)een  made,  the  ]x?>st 
plan,  as  a  rule,  is  to  cut  down  ujx^n  and  tie  lK)th  ends  of  the  bleediug 
arterv  in  the  wound.     Tvinj'  the  main  ai-torv  at  a  distance  above 

ft.  %  %.  7  ft 

the  wound  has  Ix^'U  advised,  but  is  oi)en  to  the  objet!tion  that  the 
seconilarj'  bleeding  often  comes  from  the  distal  end  of  the  artery- ; 
and  that  even  when  it  comes  from  the  ju-oximal  end,  the  Hgaturo  of 
the  main  vessel  may  not  control  it,  since  blcnxl  may  be  canied  into 
the  artciy  l)elow  the  ligatuit?  by  collateral  branches  (s<»e  Fig.  57, 
1>.  ISO).  Further,  in  tlie  ciise  of  the  lower  extremity,  there  is  also 
H  diiJi^^r  of  gjingi*ene.  The  opeiution  of  tWng  at  the  seat  of  wound 
/s  no  doubt  difficult,  as  the  jNirts  are  generally  matted  together  or 
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in  a  sloughy  condition,  and  the  coats  of  the  artery  so  softened  that 
a  ligature  will  not  hold ;  but  by  following  the  artery  a  little  way 
upwards  and  downwards,  a  healthy  portion  may  be  found  whereon 
to  place  the  ligature.  The  steps  of  the  operation  are  greatly 
^unlitated  by  the  use  of  Esmarch's  bandiige.  When  the  haemor- 
rhage comes  from  an  artery  deeply  placed,  as  the  external  iliac  or 
subclavian,  pressui^e  is  probably  our  only  resource.  In  the  case 
of  the  iliac,  an  attempt  might  be  made  to  secure  it  at  the  bleeding 
spot.  In  the  only  instance,  however,  in  which  I  have  seen  it  tried 
it  was  unsuccessful.  Should  haemorrhage  recm*  after  both  ends  of 
the  arterv"  have  been  tied  at  the  seat  of  wound,  auiputation  in  the 
case  of  the  lower  extremity  is  pi-olmbly  the  safest  course. 

Venous  ilemorriiage. — When  a  vein  is  cut  completely  across, 
the  arrest  of  luemonhage  is  duo  chiefly  to  the  formation  of  a 
coagulum  in  its  interior,  but  partly  to  the  collapse  of  the  vein. 
Treatment, — Unless  a  large  vein  is  wounded  in  its  continuity,  no 
treatment  beyond  pressure  Ls  usually  required.  Should  the  main 
vein  bleed  after  an  amputation  a  ligatiue  should  be  applied  to  it. 
See  Treatment  of  wounded  veins. 

Capillary  haemorrhage  is  arrested  by  the  formation  of  coagula 
in  the  capillaries  and  smaller  ai-terioles.  The  coagulation  is  due  in 
part  to  the  exposiu'e  of  the  blood  to  the  aii- ;  in  ])art  to  the  traumatic 
inflammation  set  up  in  the  (.•ui)illaiy  wall  by  its  division ;  and  in 
part  to  the  diminished  force  of  the  circulation  in  the  capillaries 
consequent  upon  the  reflex  contraction  or  even  closure  of  the 
arterioles  which  follows  the  division  of  the  tissues.  Treatment, — 
As  the  haemorrhage  usually  stops  spontaneously,  nothing  in  the 
way  of  treatment  is,  as  a  rule,  called  for.  Cold  or  hot  water, 
however,  may  be  used  to  more  quickly  cause  its  cessation ;  and 
firm  pressure  on  bring^g  the  wound  together  will  also  check  it. 

CONSTITUTIONAL  EFFECTS  OF  INJURY. 

Shock  is  a  general  lowering  of  the  vital  powers  induced  by  a 
severe  impression  made  directly  on  the  nerve-centres,  or  indirectly 
through  the  peripheral  nerves. 

The  causes  of  shock  may  bo  divided  into  the  predisposing  and  the 
exciting.  CV»rtain  conditions  prior  to  an  injury  or  an  operation 
tend  to  make  the  shock  more  severe,  and  may  therefore  be  regarded 
as  predisposinif  causes.  Such  are  Bright's  disease,  hepatic  and 
cardiac  mischief,  a  highly  nervous  and  hysterical  temperament, 
enfeeblement  from  old  age,  scnlentaiy  occupation,  excessive  fear  of 
the  operation,  &.Q,  Among  the  ejrciting  causes  may  be  mentioned 
mechanical  injuries,  es})ecially  of  important  parts  or  organs,  as  the 
abdomen,  testicle,  <S:c.,  biuns  and  scalds,  especially  when  cxtftw^vv^ 
and  involving  the  tnink,  serious  operations,  particwiavYv  '»«\iftTL  '^^vi- 
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longed,  undue  exposure  of  the  l)ody  to  cold  as  during  a  long 
operation,  bites  of  venomous  reptiles,  the  action  of  some  initant 
poisons,  the  sudden  emptying  of  an  oveniistended  bhidder,  &c. 
Powerful  mental  emotions,  as  sudden  flight,  giiof.  or  joy,  arc 
sometimes  sufficient  of  themselves  to  produce  scvei'e  and  even  fatal 
shock.  In  fatal  cases  of  shock  from  such  causes,  however,  some 
visceral  disease  has  generally  been  discovered.  Fright,  moreover, 
adds  to  the  shock  produced  by  mechanical  injniy,  as  soon  for 
example  in  railway  aceidents,  bums  from  the  clothes  taking 
fure,  &c. 

Pathology, — But  little  is  found  pod  mortem  in  fat^il  cases  of 
shock.  The  right  side  ofi  the  heart  and  the  venous  system 
generally,  especially  the  abdominal  veins,  may  ha  engorged  with 
blood,  and  the  neiTC-centres  aniemic.  Sometimes  the  heart  has 
been  found  empty,  and  if  the  shock  has  been  combined  with  severe 
heemorrhage  there  may  be  a  general  deficiency  of  blooil  in  the 
body.  The  impression  produced  by  the  injury,  oi>eration,  or 
mental  emotion  on  the  nervous  centres,  is  believed  either,— 1 ,  to  lead 
to  paralysis  of  the  heart  directly  through  tlie  pneumogastric  nerves ; 
or  2,  to  in<luce  through  the  splanchnics  a  vaso- motor  pai-a lysis  of 
the  walls  of  the  abdominal  veins,  where])y  they  ])ecome  engorg^Hl, 
and  the  ner\'e-centres  and  heart  in  consequence  impei*fectly  sup- 
plicnl  with  bhx>d ;  hence,  partly  owing  to  deficient  nervous  stimidus, 
and  partly  to  lack  of  sufficient  ai-terial  blood  to  the  heart's  su1>stance 
and  ganglia,  canliac  paralysis  ensues. 

The  st/mptom«  var^-  considerably  in  sev(»rity.  In  extreme  cases 
the  iwitient  lies  in  a  semi-conscious  state.  His  pulse  is  fe(»bli», 
frec^uent,  and  flutteiing,  perhaps  hardly  ]>orcei)ti])le  at  the  wrist. 
The  siu^ace,  es|)ecially  that  of  the  extremities,  is  cold,  tho  toni- 
peratiu'o  falling  at  times  to  97",  or  even  {Hi;  the  face  is  pale;  the 
lips  are  blanched;  the  skin  is  moist  or  (rovta-wl  with  a  clammy 
sweat ;  the  eye  is  half  closed,  and  lustreless  or  glazed ;  and  the 
respiration  is  shallow,  and  may  Im^  iMirely  }M'rceptible.  Tliore  is 
marked  muscular  relaxati(m ;  then*  may  l)e  yi<'lding  of  tlie 
sphincters,  and  at  times  nausea  and  vomiting.  Tlie  sMni)toms  may 
gradually  increase,  and  the  patient  di(»  of  syncoj)e  or  asthenia  ;  or 
h«.'  may  gradually  nilly  and  j)ass  into  the  condition  known  as 
reiirtioii.  The  j)ulse  will  then  Iwconn*  full  and  increased  in  fre- 
quoncy,  the  temperatuiv  slightly  mised,  the  face*  flushe<l,  the  skin 
hot  and  dr^',  the  mine  scanty  and  high  colourcMl,  the  tongue  fuiTiil, 
and  the  ]k)wo1s  confined,  ^fany  of  the  f«*vensh  symptoms,  how- 
ever, that  were  fonnorly  roganloii  as  the  I'osult  of  excessive  re- 
acti(»n.  are  now  known  to  l)e  due  to  s<^j)tic  jMusoning. 

I'natmeni, — In    slight   cas<»s,    iK'vond    coveiing  the  jMitient   up 

wannly  in  ImmI  with  blankets,  and  apph^ng  hot  Inittles  to  the  feeit, 

iiothhi*jr  IS  rfHiiiirfHl,  eAC(*j>t  when  there  is  nnich  pain  a  sulx*utaneous 
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injection  of  one  sixth  to  one  (iuni-t<»r  of  a  gniin  of  mori)hia.  In 
severe  cases,  small  and  rei)eatH(l  doses  of  brandy  should  be  given, 
carefully  watchinj^  its  offert  upon  the  pulso  so  as  not  to  subse- 
quently induce  oxcossivo  reaction ;  whilst  hot  bottles  should  not 
only  bo  applied  to  the  foot,  but  placed  on  either  side  of  the  thorax, 
and  friction  used  to  the  hands  and  surface  generally.  If  there  has 
been  severe  hjeraorrhage,  fluid  nourishment  in  small  and  oft- 
repeated  doses  should  bo  administered  with  the  stimulant.  In 
extreme  cases,  where  the  patient  is  unable  to  swallow,  brandy 
should  b.^  administennl  by  the  rectum  or  ether  injected  subeu- 
taneously ;  whilst,  should  the  }>reathing  cease,  artiiicial  respiration 
ought  to  h?  employed  and  ])eT'severed  in  for  some  time,  although  at 
first  it  may  a]>i)ar.»Titly  be  ineffectual.  The  application  of  heat  by 
means  of  hot  bottles  and  wann  blankets  miLst,  in  the  meantime, 
on  no  accoimt  be  neglected.  Hot  flannels  placed  over  the  cardiac 
region  may  be  successful  in  rousing  the  flagging  heart ;  and  in  the 
case  of  a  child,  a  hot  bath  may  be  given.  Should  the  jugular  veins 
be  distended,  indicating  an  over-full  and  partially-paralysed  con- 
dition of  the  light  side  of  the  heart,  the  exteraal  jugular  vein  may 
be  opened.  On  the  other  hand,  if  there  has  been  excessive  hfpmor- 
rhage,  infusi(m  of  saline  solution  should  be  ])erformed,  the  extremities 
in  the  meantime  being  raised  and  bandag.Ml  so  as  to  impel  as  much 
blood  as  possibl.*  to  the  n.TVv^-cpntri's  and  iini)erfectly-distended 
heart.     Klectncitv  in  some  cases  has  ])ev'n  us,»ful. 

Traumatic  fever. — After  every  injury,  when  severe,  the 
temivei'ature,  ev.'ii  when  there  is  no  wound,  as  in  some  cases  of 
simi>le  fnicture,  may  rise  one  or  two  degiees,  but  falls  to  normal 
about  the  third  day.  whilst  flic  tongne  may  become  slightly  furred, 
the  lM)wels  confined,  the  ajij^'tite  lost,  and  the  i)ulse  increased  in 
frequencry.  Tli.'se  symi)tonis,  however,  pass  off  with  the  fall  of 
tem])enitiuv,  and.  for  the  rest  of  the  period  while  the  woimd  or 
injur}'  is  healing,  the  patient's  general  functions  are  perfomied 
naturally.  This  conditi(m  appears  to  depend  in  part  upon  an 
impression  made  through  the  perii)heral  ma'ves  on  the  heat- 
regulating  centre  in  th(»  mednlla,  and  in  part  ui)on  tlie  absorption 
of  free  fibrin  ferment  which  escapes  with  the  leucocytes  and  senun 
in  the  process  of  the  simi)le  traumatic  inflammation  resulting  from 
the  injury*.  This  aim ph'  form  of  frmimatic  fever  nuist  be  carefully 
distinguished  from  the  septic,  which  depends  on  the  absoq)tion  of 
the  products  of  ferment^ition  or  ])utrefaction  from  a  sei)tic  and 
imperfectly  drained  woun<l.  If  the  wound  is  allowed  to  become 
septic,  the  symptoms  of  simi>le  tmumatic  fever  ])ass  into  those  of 
the  septic  form,  or  if  the  dose  of  poison  a])sorbed  has  been  large, 
into  those  of  sai)nemia.  Simi)le  tniumatic^  fever  subsides  of  itself, 
and  ri^quires  no  special  treatment  beyond  relieving  the  bow^la 
by    a    gentle    purprativo,   and   kee])ing  tK(»  pvxtiewt  u\\  i<\o\)  ^"^X,, 
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Septic  traumatic  fever  will  bo  described  under  septic  processes  in 
wounds* 

Traumatic  delirium  is  the  term  api>lied  to  the  delirious  state 
which  sometimes  supervenes  aft«r  injuiies  and  surgical  operations. 
The  delirium  may  depend  upon  several  distinct  conditions.  Thus 
(1.)  it  may  be  merely  a  symptom  of*  septic  traumatic  fever,  and  is 
then  known  as  inflammatory  or  septic  traumatic  delirium.  (2.)  It  may 
occur  in  the*  highly  nervous  or  neurotic  as  the  result  of  severe 
mental  strain  or  exhausting  brain -work  previous  to  the  injiuy  or 
operation,  being  then  spoken  of  as  nervous  traumatic  delirium, 
(3.)  It  may  be  the  result  of  the  long-continued  abuse  of  alcohol, 
and  is  then  ordinary'  delirium  tremens  brought  on  by  the  accident  or 
operation.  These  various  forms,  however,  no  doubt  often  occur 
together. 

Inflammatory  traumatic  delirium. — Of  thiB  variety  little  need  be 
said  fiuiher  than  that  it  generally  occurs  from  the  thinl  to  the  fifth 
day  when  the  septic  traumatic  fever  is  at  its  height,  and  that  it 
usually  l)egins  or  is  worse  in  the  night  and  abates  with  the  morning 
remission  of  temperature.  The  treatment  is  that  of  septic  tniumatic 
fever  with  the  addition  of  an  ice-cap  to  the  head  when  the  delirium 
is  high. 

Nervous  traumatic  delirium^  though  rare,  sometimes  occurs  in 
subjects  of  a  susceptible  nervous  temperament  or  over-exhaust^^l 
with  biiiin-work.  It  iw  unaccompanied  by  fever  and  closely  resembles 
delirium  tremens,  excei)t  that  it  is  not  due  to  alcoholism.  The 
delirimu,  which  is  usually  of  a  low  and  muttering,  but  occasionally 
of  a  violent  or  maniacal  character,  usually  yields  to  quiet  and 
oi)iiuu,  or  bromide  of  potassium  and  chloral,  with  carefiU  feeding 
and  th(>  judicious  emi)loyment  of  stimulants  where  siu^h  are 
in<licated. 

Alcoholic  traumatic  delirium  or  delirium  tremens  diffei*s  from  the 
inflammatoiy  variety  in  the  absence?  of  fever,  and  in  the  i)eculiar 
nature  of  the  deliriimi,  which  is  of  a  low  mutt-ering  or  busy  kind. 
Thi»  i)atient  has  d(*lusions,  fancicM  that  he  s(h»8  animalH  or  devils 
luulor  his  IkkI  or  diair,  is  HUs])icious  of  his  friends,  talks  constantly 
to  himself,  answei's  rationally  when  s])oken  to,  but  immediately 
rela])s«'H  into  his  incoherent  mutt^'ring  state.  Sometimes  the  delirium 
is  of  a  violent  character,  th(»  jMiti^'nt  wUl  not  remain  in  l>ed,  and 
may  att<»mi>t  to  destroy  himsi^lf  or  those  aroiuid  liim.  The  tem- 
])orature  is  nomial  or  but  slightly  raisiKl ;  the  skin  is  jK^i-spiring; 
tlic  hands  are  tremulous;  the  pulse  is  full,  soft,  and  often  quickened; 
till'  tongue  is  also  tremulous,  indented  by  the  teeth,  and  coate<i 
witli  a  crr'amv  fur,  and  in  severe  cases  l>ecomes  drv  and  brown. 
Tlic  l>ow(*ls  are  lusually  confined.  The  ]>atient  cannot  sleep,  luid 
will  not  of  his  own  acconl  take  tmtd,  but  will,  as  a  rule,  rb'ink 
///ji'thJn/iijr. 
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The  prognosis  is  good  when  the  patient  is  young,  and  can  be 
induced  to  take  food ;  but  when  he  is  broken-down  in  health  or  the 
subject  of  visceral  disease  he  usually  sinks  into  a  state  of  asthenia, 
and  dies  of  exhaustion,  or  it  may  bo  of  heart-failure  duiing  a 
paroxysm  of  violence. 

Treatment. — The  chief  indications  are  to  make  the  patient  take 
food  and  to  procure  sleep,  and  so  restore  power  to  the  exhausted 
nerve-centres.  Thus,  the  digestive  functions  should  be  regulated 
by  clearing  the  bowels  with  a  puigative  or  an  enema,  and  by  the 
subsequent  administration  of  tonics,  such  as  quinine.  The  difficulty 
in  getting  the  patient  to  tiike  food  may  generally  be  overcome  by 
a  judicious  mixture  of  firmness  and  coaxing,  otherwise  he  must  be 
fed  by  an  esophageal  tube.  The  diet  should  consist  of  fluid 
nourishment  given  in  small  and  repeated  (quantities  by  night  as 
well  as  by  day,  provided  the  patient  is  awake.  To  procure  sleep 
subcutaneous  injections  of  moii)hia  (gr.  J  to  J),  or  bromide  of 
potassium  and  chloral  in  doses  of  twenty  grains  of  the  foimer  to 
fifteen  of  the  latter,  may  be  given  every  two  hours,  carefully 
watching  their  eifect.  Ilyoscine  (gi*.  ^  to  ^55)  will  often  cause 
sleep  in  a  few  minutes.  Success  has  sometimes  been  obtained  by 
first  inducing  insensibility  by  chlorofonn,  and  following  up  its 
effects  by  the  sulx-utiineous  injection  of  morphia.  This  plan  is,  how- 
ever, by  no  me-ans  fi-ee  fi*om  dange*r,  since  three  deaths  occurred  at 
St.  Bartholoniew's  alone  in  seven  years.  If  there  is  kidney  disease, 
morphia  and  opium  should  not  be  given  at  all,  or  with  great 
caution.  The  questicm  of  the  administi*ation  of  stimulants  is  one 
on  which  surgeons  differ.  rerhai)s  the  best  inile  is — where  the 
patient  is  young  and  of  good  constitution,  to  withhold  them 
entirely ;  but  where  he  is  old,  broken  down  in  health,  or  the  subject 
of  viscei-al  disease,  to  give  tliem  in  moderate  quantities,  regulating 
the  dose  accoi"ding  to  the*  amount  of  dei)ression  and  the  effects 
produced.  If  he  is  violent  or  noisy  he  must  be  i>laced  in  an  isolation- 
wanl,  and  i)revented  from  injuiing  himself  or  his  attendants,  either 
bv  the  use  of  the  strait- lacket  or  bv  manual  restraint.  Seclusion 
itself  has  often  a  goo<l  effect  in  i)roducing  sleep.  The  management 
of  a  local  injiu-y  is  often  rendered  veiy  difficult  by  the  patient 
tearing  off  bandages,  sidini*^,  &c.,  and  thus,  for  exami)le,  con- 
verting  a  8imi>le  fractiu*e  into  a  compoiuid  one.  Such  mischief  can 
only  be  prevented  by  the  greatest  watchfulness  and  care. 

DISEASES  THE   RESULT  OF  SEPTIC  AND  INFECTIVE  PROCESSES 

IN   WOUNDS. 

The  diseases  includetl  under  this  head  mav  be  divided  into  two 
chief  classes,  the  septic  and  the  infective. 

The  SEPTIC  are  such  as  dej)end  ujwn  putreiactiow  o\  \o\AXvevAx\!te\3L> 
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whereby  cei-tain  ehomical  products,  known  collectively  ns  ptomaines, 
are  formed  and  set  u])  local  inflammation,  and  if  absorbed  into  the 
system  thnnigh  the  blood-  or  Ijnnph-channelB,  give  lise  to  fever 
and  other  constitutional  sjnnptoniH  known  as  blood-poisonin<j:. 
These  chcmicjil  products  are  believed  to  bo  of  the  natui-e  of 
alkaloids,  and  to  act  on  the  tissues  locally,  or  on  the  whole  system 
if  absorbed,  as  intense  irritants,  and  in  a  manner  similar  to  that 
in  which  known  alkaloidal  bodies  do.  ThiLS,  they  do  not  multi])ly 
in  the  body,  and  the  effect**  to  which  they  give  rise  are  proi)oi-tionat(» 
to  the  dose  al)sorlH?d;  and  as  soon  as  the  putrefactive  or  tho 
fennentative  processes  in  the  wound,  or  the  al>sorption  of  their 
pnxlucts,  are  prevented,  the  local  inflammation  and  the  constitu- 
tional s^nnptoms  cease.  The  jKnson  is  non-infective :  that  is,  if  an 
animal  is  inoculated  with  the  blood  of  another  suffeiinp  from  a 
septic  disease,  the  disease  is  not  transmittetl.  Xeither  is  there 
evidence  of  one  i)atient  being  able  to  infect  another,  ^[icro-organ- 
isms  are  not  discovered  in  the  blood  or  tissues  during  life,  nor 
immediatelv  after  dc»ath. 

• 

The  INFECTIVE  diseases,  on  the  other  hand,  depend  u]>on 
inoculation  with  a  virus,  of  the  nature  of  micro-organL-jms,  or  of 
an  unorganized  ft^rment  i)rcMluced  by  them  in  some  at  pi-esent 
unknown  way.  Tlie  poison,  what<»ver  its  natiuv,  is  believed  to 
thrive  and  multiply  in  the  tissues  or  blood ;  the  effects  pro<luced, 
therc»fon»,  arc  not  pro])oi-tionat(»  to  the  dose,  th(^  smallest  quantity 
inti*odu('j'(l  into  the  system  lH»iiig sufficient  aft^r  a  certain  incubative 
])eriod.  during  which  the  poison  is  multi])l^'ing,  to  set  uj)  local  or 
constitutional  effects.  The  infective  micro-organisms  may  l>e  di- 
vidend into  two  chief  classes:  (1)  the  non-spfcijir^  or  the  ju'ogenic 
bact<*ria,  which,  if  admittKl  into  the  wound,  may  merely  set  uj) 
local  su])pur}jtion,  or  if  introduced  into  the  system  may,  inid(»r 
certain  conditions,  lead  to  disseminated  su])i)unition  through  the  body 
(Pf/ittnia) ;  and  (2)  the  Hpccifiv  or  the  true  inf(»ctive  micro-orgsuiisms, 
as  tlie  bacillus  of  anthrax,  which,  when  intrcwluce*!  into  the  tissue 
or  system,  set  up  a  like  disoas<»  to  that  from  which  the  subject  they 
were  taken  from  was  suffering.  Micro-organisms  in  larg(»  numlxn-s 
are  oft.'U  fniuid  in  the  blood  and  in  the  tissues  immcMliatelv  after 
death. 

J^)t]i  se]>tic  and  infective  diseases  may  occur  simultaneoiLsly  in 
the  same  subject.  Thus,  a  sj)ecific  virus  may  set  U])  a  localized 
infective  inflammaticm  in  the  wound,  and  thesi'ptic  jn-oducts  of  this 
may  be  absorbed  into  the  system  either  with  or  without  the  s])ecific 
virus.  Or  se])tic  ])roducts  in  the  wound  or  in  the  >yst(»m  at  large 
may  favour  the  gi'owth  and  dc^velojani'nt  of  the  infective  orgjuiisms. 

Tliese  (lis:»ases,  whether  f^cpf'c  or  I'n/ertire,  may  be  divided  into  th<» 
1  and  the  general :  that  is.  the  poison  may  set  U]»  local  miscliief, 
may  or  may  not  1k»  followed  by  genenil  poisoning  of  th(^ 
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system ;  or  the  whole  system  may  be  piimarily  affected,  any  local 
mischief  that  may  occur  in  the  wound  being  merely  of  secondary 
consequence. 

Classijication  of  septic  and  infective  diseases  : — • 

I.  Septic  diseases. — (a)  Local. — 1.  Septic  inflammation.  (/>) 
General, — 1.  Septic  traumatic  fever;  2.  Sapi^aemia  or  septic  intoxi- 
cation ;  and  3.  Hectic  fever. 

n.  Infective  diseases.—  (a)  Loail, — (1)  Non-apedfic,  1.  Sup- 
puration; 2.  Cellulitl'^;  3.  Ilosjutal  gangrene;  4.  Woimd-diphtheria. 
(2)  Specf'/ir, —  1.  Cutaneous  ervsi]>elas;  2.  Phlegmonous  erysipelas  ; 
3.  Malignant  pustule;  4.  Actinomycosis.  (/>)  General. — (1)  Non- 
specific. — 1.  Pyremia.  (2)  Specific. — 1.  Septicemia;  2.  Glanders; 
3.  Hydrophobia;  4.  Tetanus;  and  .3.  Some  fonns  of  Anthrax- 
poisoning. 

Septic  inflanmiation,  hectic  fever  and  spi^eading  traumatic  gan- 
grene have  already  been  descn)H>d. 

General  Septic  Diseases. 

Septic  traumatic  fever  is  the  result  of  the  absoii)ti(>n  of  a 
moderate  dose  of  the  chemical  products  of  putrefaction  or  decom- 
pcj«ition  from  a  septic  or  imperfectly-drained  wound  (see  septic 
inflinnmation).  It  Ix'gins  iu*ually  al)out  the  second  or  third  day 
after  the  wound,  whether  this  be  the  residt  of  injury  or  of  operation, 
with  a  feeling  of  chilliness  or  a  distinct  rigor.  The  temi)eratiu-e 
runs  up  to  102'  or  103'  or  higher,  with  morning  remissions,  the 
puls«>  is  increased  in  frequency,  the  skin  is  hot  and  diy,  the  urine  is 
scanty  and  high  coloured,  the  tongue  is  funtMl,  the  appetite  is  lost, 
the  Ixiwels  are  contiiuxl,  and  the  patient  complains  of  headache  and 
genend  feeling  of  malaise,  and  is  at  times  delirious.  The  s\ini)toms, 
which  are  generally  at  tlu'ir  height  about  the  sixth  or  seventh  day, 
may  subside  as  sui)i)uration  is  establishtMl  and  the  further  absorption 
of  sei>tic  products  is  prev(»nted  by  the  sealing  of  the  tissues  with  the 
inflaiamatorA'  exudation  and  the  foiination  of  granulation-tissue. 
If  the  a})Sf>ii)tion  of  se]>tic  products  continues  in  small  quantities 
the  fever  may  nin  into  hectic,  or,  if  the  dose  of  poison  is  in- 
creased, int<)  sapiteniia.  The  treatment  consists  in  at  once  render- 
ing the  woiuid  ase])tic  and  thonnighly  draining  it,  the  bowels 
in  the  meantime  Inking  opened  by  a  biisk  purge,  and  slop  diet 
continu(Hl. 

Sapr^mia  or  septic  intoxication,  which  has  hitherto  been 
included  with  septic  infection  under  the  tenn  septiciemia,  is  a  fonn 
of  blood-jMjisoning  In'lieved  to  be  due  to  the  a))sorption  in  largo 
quantities  of  the  chemical  products  of  ])utrefaction  [sepsine^ 
putrescine,  cadaverine,  &c.),  deiived  from  a  septi(^  or  ill-di*ained 
woiuid.    It  is,  therefore,  a  more  severe  ionu  ol  He^^Wii  teoMLW^NXa 
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fever,  the  difference  being  one  of  degree  rather  than  of  kind. 
Clinically,  it  is  not  always  possible  to  distinguish  it  from  septic 
traumatic  fever  on  the  one  hand,  and  from  septicemia,  or  even 
pyaemia  before  metastatic  abscesses  are  formed,  on  the  other  hand. 
It  is  probable,  moreover,  that  sapraemia,  septicasmia  and  pviemia, 
though  each  may  depend  upon  a  different  poison,  often  occur 
simultaneously  in  the  same  subject. 

Cause. — For  saprsemia  to  occur  the  septic  poison  must  be 
absorbed  in  a  suflficient  quantity,  which  is  estimated  in  the  human 
subject  at  from  one  to  two  oimces.  Hence  the  cause  may  be  said 
to  be  those  conditions  that  lead  to  the  production  of  the  poison  in 
large  quantities  and  that  favour  its  absorption  into  the  blood. 
Amongst  these  may  be  mentioned — 1.  Extensive  woiuids  recently 
made,  inefficiently  drained,  and  not  kept  aseptic.  2.  Wounds  of 
serous  and  s}iiovial  membranes.  3.  Abscesses,  cavities,  and 
granulating  wounds  in  which  decomi)osing  discharges  are  sub- 
jected to  mechanical  tension  in  consequence  of  the  insufficiency  of 
the  external  opening. 

Pathology. — The  poison,  notwithstanding  its  virulence,  is  pro- 
ductive of  very  little  in  the  way  of  post-mortem  change  which  can 
be  said  to  be  charactenstic.  The  parts  on  which  its  effects  are  more 
especially  manifested  are  the  blood,  the  gastro-intestinal  canal,  the 
nerve-centres,  and  the  kidneys.  Thus,  the  red  blood-corpuscles 
undergo  rapid  dLsintegration,  causing  a  staining  of  the  tissues  and 
vessels,  and  are  found  aggi'egated  in  little  masses  blocking  the 
capillaries,  and,  probably  in  consequence,  i)roducing  the  capillar}' 
htemorrhoges  (petechia;)  which  are  foimd  more  or  less  over  the  whole 
body,  and  e^specially  beneath  the  serous  membranes.  No  micro- 
organisms are  found  in  the  blood.  The  gastro-intestinal  canal,  the 
nen'e-centrcs,  and  the  viscera  generally  are  congested;  the 
congestion  of  the  kidneys,  by  which  organs  the  poison  is  j)rincipally 
eliminated,  l)eing  especially  marked.  Decomposition  occurs  very 
rapidly  after  death. 

The  SifmptomAy  of  which  headache,  vomiting,  and  delirium  are 
the  chief,  usually  come  on  alx)ut  the  second  day  after  the  infliction 
of  the  wound,  and  may  be  ushered  in  by  a  slight  chill  or  even  a 
severe  rigor.  The  temperature  suddenly  rises  to  103"  or  104'' ;  the 
skin  l>ocomes  clammy ;  the  tongue  diy  and  furred ;  nausea  or 
vomiting,  and  sometimes  diaiThoea  set  in ;  the  patient  l)ecomes 
deliriouH,  and  if  the  dose  of  the  i>oison  has  been  largo  or  its 
continuous  absoq)ticm  is  not  prevente<l,  rapidly  sinks  into  a  state  of 
collapse;  the  temj)eratme  falls  possibly  below  normal  whilst  the 
pulse  continues  rapid.  The  patient  becomes  unconscious,  then 
comatose,  and  then  dies,  ^^'here  the  dose  absorbed  has  been  less, 
the  progi'ess  of  the  disease  is  less  rapid,  the  jwitient  becomes 
anaemic,  and  jx^rhaim  jaundiced,  the  urine  albuminous,  the  spleen 
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enlarged,  the  vomiting  and  dianhoea  continue,  and  death  may  occur 
from  exhaustion. 

The  Treatment  mu«t  be  dii'ected  to  the  removal  of  the  decompos- 
ing discharges  from  the  wound  or  cavity.  If  this  is  promptly  and 
effectually  done,  the  disease  will  generally  he  an-ested.  Thus, 
wounds  must  be  washed  out  with  antiseptic  lotions,  serous  cavities 
drained,  joints  laid  freely  open,  and  tension  in  abscesses  removed 
by  giving  free  vent  to  the  pent  up  and  decomj^osing  pus.  The 
patient's  strength  in  the  meanwhile  must  be  supported  by  fluid 
nourishment  and  the  judicious  administration  of  stimulants,  and 
the  subsequent  aneemia  combated  by  iron  and  quinine. 

Local  Inftctive  Diseases. 

Erysipei^^s  is  an  infective,  diffusely  spreading  inflammation, 
commonly  affecting  the  skin  or  subcutaneous  tissue,  or  both,  less 
frequently  the  mucous  membranes  or  submucous  tissue,  and  still 
more  rarelv  the  serous  membranes  and  the  coimective  tissue  in  such 
situations  as  the  pelvis,  orbit,  &c. 

Cause, — Erj'sipelas  depends  upon  the  introduction  of  an  infective 
poison  into  the  system  ;  but  for  this  to  act  it  appears  necessary'  that 
the  vitality  of  the  body  should  be  lowered,  and  the  tissues  in 
consequence  rendei'ed  less  able  to  resist  the  injiuious  influence  of 
the  iK)ison.  The  causes,  therefore,  may  be  divided  into  the 
predis})osiiig  and  the  exciting,  the  i>redisposing  again  into  those 
that  are  general  and  those  that  ai'e  local. 

The  general  ^predisposing  causes  are  such  as  pei-tjiin  either  to  (a) 
the  state  of  nutriticm  of  the  body,  or  {h)  its  environment,  (a). 
Among  the  conditions  that  predisi)ose  to  the  disease  by  inducing  an 
im])aii*ed  state  of  the  tissues  are — 1,  chronic  alcoholism ;  2,  Bright's 
disease  ;  3,  dialx^tes ;  4,  gout ;  j,  malignant  disease  ;  6,  insuflicient 
foJKl ;  7,  want  of  exercise  combined  with  high  living ;  8,  previous 
attacks  of  the  disease,  [b).  Among  the  causes  that  pertain  to  the 
envii^onment  of  the  IkxIv  are  bad  hygienic  conditions  of  all  kinds,  as 
— ) ,  imperfect  ventilation  ;  2,  defective  drains ;  3,  accumulation  of 
the  products  of  decomposing  organic  matter ;  4,  overcrowding;  o, 
want  of  cleanliness ;  6,  a  largo  number  of  sui)purating  wounds  in 
a  hospital;  and.  7,  probably  ctn-tain  not  altogether  understood 
atmospheric  influences.  The  local  /rredisjHJsiug  cause  is  the  presence 
of  a  wound,  scintch,  or  abrasion  of  the  siu'face,  and  especially  of  a 
lacerated  wound,  or  one  in  which  the  discharge  is  undergoing 
putrefaction. 

The  exciting  cause  is  the  inti*oduction  of  some  infective  poison 
into  the  system.  This  poison  is  probably  not  the  same  in  each 
forai  of  the  diseiuje.  In  the  cutaneous  form  it  would  ai)i)ear  fi-om 
the  obseiTatious  of  Fehleisen,  to  bo  a  species  of  micrococcus,  tiba 
streptococcus  erysipelatosuSy  Fig,  38.     It  had  \)eoi\  \Li\ovfTi  ioT  ^xsv^^ 
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Flo.  3S. — The  Streptococcus 
Erysipelatosns  (FehleiBen). 


tiino  that  inicrocwci  existed  in  the  spreading  margin  of  cutaneous 
erysipelas.  Fehleisen  cultivated  some  micrococci  from  this  source, 
in  some  instances  through  thirty  generations,  ?.c.,  for  upwards  of 
six  months,  and  then  inoculated  several  patients,  in  all  of  whom, 
"with  the  exception  of  one,  who  had  just  recovered  from  an  attack 
of  the  disease,  eiysipelas,  after  an  incubation  period  of  from  15  to 
60  hours,  was  set  up.*    The  contagion  may  be  conveyed  by  the 

hands  of  thesiu'geon  or  nurse,  and 
by  instruments,  siKjnges,  &c.  and 
probably  by  air  and  water.  It  is 
now  supposed  to  enter  the  system 
in  all  caj»es  through  a  wound.  The 
so-called  idiopathic  eiysipelas,  in 
which  there  is  ostensibly  no  wound, 
was  thought  to  be  an  exception, 
but  as  this  invariablv  occurs  on 
exposed  pai-ts,  as  the  face,  it  is  now 
believed  that  the  poison  gains 
access  through  some  slight  ciiu-k 
or  abrasion  tliat  has  ]>een  over- 
l(M>ked.  The  so-calliMl  cellulo- 
cutaneous  and  cellular  varieties 
have  not  l>een  proved  to  be  inoculable,  and  it  is  genemlly  held  that 
they  depend  not  upon  a  specific  microbe  but  uimmi  the  ordinary 
streptococcus  of  spreading  sujjpuration.  In  that,  however,  they  l)ear 
ceilain  clinical  resemblances  to  tnie  or  cutaneous  eiysipelas,  they 
are  for  the  present,  in  accoixlance  with  th(*  more  genenil  custom, 
descril)ed  here  with  that  affection. 

Pathohffi/. — The  vims  whi'u  inoculated,  multiijlies  in  the  tissues, 
and  s])re{ids  by  the  h'mi)hatic  vessels  and  spaces.  In  thi?  cutaneous 
fonii,  according  to  Fehleist'ii  and  Metchnikoif,  just  beyond  the 
K]>reu(ling  (Mlg(.»  of  nnlness  where  the  skin  is  ni)parently  normal  the 
Ivmphatics  are  crowded  witli  micrcK-occi ;  lM*neath  the  inflammaton* 
blush  the  vessels  are  (lilat»*d  and  the  tiK*<u(»s  softene<l  and  infiltrnted 
with  leueoc\i:es  which  an'  clpvoiuing  the  micrococci.  Still  further 
inwiii-fls  aro  large  aiuoeboid  c. 'Us,  derived  from  the  connective  tissue, 
al>s<)il)ing  tin'  leucocytes  and  their  contuiuiKl  micnn'occi,-  whilst 
Iwueath  the  ])art  when*  the  blush  of  redness  has  i'ade<l  only  dead 
micrococci  are  seen.  The  st'])tic  jn'oducts  of  tlu'  micrococci,  after 
])a>sin«,'  tlnough  tlu'  lymjjhatic  glands,  whi<*h  become  swollen  and 
tender,  enter  the  system,  ]>nKlucing  the  constitutional  symptoms. 
AVlieii  tlie  cellular  tissue  is  involve*],  su]»puration  genendly  occui's, 
an<l  tile  vessels  that  nui  through  it  to  the  skin  are  destroye<l.  and 
the  skin  in  couM'quence  sloughs.    The  po^t-mnrUtu  appearance  of  the 

Thiirv  i;;/>i-nl?ttiiiiis  were  uiulcrtukcn  for  the  cure  of  lu2)us  uud  uialiguaut 
tnwours,  ntui  in  twu  inntuDCCn  ;4j)j»arently  with  succuss. 
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body  is  similar  to  that  seen  in  other  cab6^  of  septic  i)oisoniiig.  The 
organs  are  congested,  and  the  blood  is  thin  and  fluid.  The  strepto- 
cocci are  not,  as  a  rule,  found  in  the  blood ;  but  the  white  coi-pus- 
cles  have  been  observed  degenemted,  and  in  some  instances  forming 
granular  masses,  plugging  the  capillaries  of  the  lungs  and  brain. 

Varieties. — Erysipelas  may  be  divided  into — 1,  the  cutaneous  or 
simple ;  2,  the  collulo-cutaueous  or  phlegmonous ;  and  3,  the  cel- 
lular or  diffuse  cellulitis. 

1.  CuTAXEOUS  OR  SIMPLE  ERYSIPELAS  generally  attacks  the  skin, 
less  commonly  the  mucous  membrane.  It  is  a  speciiic  infective 
disease.     The  symptoms  are  local  and  const itutioiml. 

Local  siyn^. — There  is  a  vivid  flush  of  redness,  usually,  but  not 
invaiiably,  starting  from  a  wound,  and  appearing  either  simul- 
taneously with,  or  in  some  instances  not  till  twenty-four  or  forty- 
eight  hom-s  after  the  onset  of  the  constitutional  s^^iptoms.  The 
blush  has  a  great  tendency  to  spread,  or  to  suddenly  leave  one  pai*t 
and  attack  another  {metastasis).  The  spreading  edge  is  sharply  de- 
fined and  slightly  niLsed  above  the  smToimding  skin,  whilst  the  sub- 
siding edge  fades  off  into  the  healthy  skin.  The  siu-face  is  usually 
at  first  vividly  and  unifoiinly  red,  oedematous,  and  shining,  the  red- 
ness fading  momentaiily  on  pressiu-e,  and  later  becoijiing  of  a  dusky 
hue.  The  i)atient  complains  of  a  stiffness  and  stinging  heat  in  the 
part.  In  very  acute  cases  the  cuticle  is  raised  into  blebs  by  the 
exudation  of  serous  fluid  beneath  it,  and  the  nearest  lymphatic 
glands  are  geniMally  tender  and  enlarged.  Where  the  tissues  are 
lax,  as  about  the  face  or  scrotum,  there  is  much  oedema,  but  there 
is  little  tendency  to  suppiutition.  When  the  inflammation  subsides, 
there  is  usimlly  some  desquamation  of  the  cuticle. 

The  tvound  itself,  if  one  is  i)resent,  takes  on  an  unhealthy  ap}>ear- 
ance ;  it  ceases  to  heal,  the  edges  swell,  the  gi-anulations  shrivel,  and 
the  surface  becomes  drv. 

The  constitutional  sympt^nns  generally  begin  with  a  chill  or  rigor. 
The  temperatiue  suddenly  lises  to  103  or  104",  or  higher,  but  it  does 
not  fluctuate  as  in  septicaemia  and  i)yaemia.  The  i)ulse  becomes  i-apid, 
and  then?  is  lu'adache,  loss  of  appetite,  furred  tongue  and  constii)a- 
tion,  or  sometimes  diarrhuja. 

Terminatitfnu.-  -ThQ  eiysipelax  as  a  nile  giiidiuilly  subsides,  and 
the  patient  recovci-s;  or  it  may  spread  over  a  large  area,  and  the 
l»atient  sink  into  a  low  typhoid  state,  and  die  of  blood-i>oisoning, 
esj).'cially  when  the  subject  of  kidney  diswise  or  other  visceral 
trouble,  ^\^l♦•n  about  the  head  and  face  it  may  spread  to  the 
larynx,  and  end  fatally  from  tt'dematous  laryngitis;  or  it  may 
attack  th<»  niembnines  of  tin*  lauin  and  set  u\)  meningitis.  Ro- 
laj>scs  are  common. 

Treatmnit.  -The   Iniwels   should   be   opened  by  iv.  *\\va\\  \v\3CC^ 
(Calomel,  gr.  v.  '".  juhijh  gv.  viii.),  and  subbe^uviWlY^  YviW^A.vm^'^  vi\. 
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iron  given  in  large  doses  (Tiiict :  f  em  perchlor :  m.  xl,  quartiahons). 
Slop  diet  is  usually  required  at  first,  but  as  the  constitutional  sjnnj)- 
toms  generally  assume  a  low  type,  the  patient  should  not  be  too  much 
depressed,  as  a  stimulating  plan  of  treatment  will  probably  sooner 
or  later  be  indicated.  Thus,  ammonia  and  bark,  bnindy-and-egg 
mixture,  brandy,  strong  beef -tea,  &c.,  are  culled  for  should  the  tem- 
perature run  high,  the  i)ulse  become  soft,  and  the  tongue  diy  and 
brown,  or  low  muttering  delirium  set  in.  Ix)cally,  nothing  answ era 
better  than  dusting  the  jmrt  with  e(j[ual  quantities  of  oxide  of  zinc 
and  starch  powder,  and  enclosing  it  in  a  thick  layer  of  cotton-wool. 
When  there  is  an  unhealthy  woimd,  means  should  be  taken  to  I'ender 
this  aseptic;  but  strong  antiseptics,  as  carbolic  acid,  must  be  avoided, 
as  they  cause  too  much  iiritation.  Shoidd  there  be  any  c^llei^tion  of 
pus,  or  other  pent-up  discharge,  it  must  of  course  be  let  out,  and  the 
part  efficiently  draine<l.  When  a  patient  is  attacked  with  erysijielas 
in  an  hospital,  he  should  be  removed  to  an  isolation  wai-d,  and  the 
greatest  care  taken  not  to  infect  other  patients.  It  was  an  old  prac- 
tice to  draw  a  stick  of  nitrate  of  silver  over  the  skin  in  front  of  the 
spreading  edge  of  redness,  and  it  was  said  that  the  eiysipelas  would 
not  pass  over  this  line.  8ince  the  teaching  has  been  in  vogue  that 
the  inflammatory  reaction  follows  the  spread  of  the  micrococci,  and 
is  salutary  in  that  the  leucocytes  destroy  the  micro-organisms, 
attempts  have  been  made  to  set  up  inflammation  in  fixjnt  of  the 
encroaching  microphytes  by  painting  the  skin  with  tincture  of 
iodine.  Ceases  in  which  the  disease  is  said  to  have  been  thus  ar- 
rested have  been  reported. 

2.  C'ellulo-ctjtaneous,  on  puleomonous  erysipelas,  differs 
from  the  preceding  variety,  in  that  it  involves  the  subcutaneous 
tissue  as  well  as  the  skin.  It  has  not  been  proved  to  be  inoculable, 
and  is  genemlly  believe<l  to  depend  upon  a  jwison  different  to  that 
setting  iij)  the  cutaneous  foi-m,  most  likely  the  ordinary  strepto- 
cm'cus  of  Hi>roading  suppuration.  It  is  probably  always  associated 
with  a  scratch  or  wound,  and  nearly  always  terminates  in  suppura- 
tion of  th(?  subcutaneous  tissue  and  sloughing  of  the  skin,  but  it 
seldom  j)onotratcrt  beyond  the  deej)  fascia,  unless  this  has  been  in- 
jured. It  is  most  common  in  the  intemi)erate,  or  those  of  ])roken- 
down  constituti(m  or  the  subject  of  visceral  disease,  and  is  especially 
frecjueiit  after  a  scalp  wound. 

Symjttf'm^. — There  is  locally  much  more  anlema  and  swelling 
than  in  the  former  variet}',  but  the  redness  is  less  bi-ight  and  not 
so  shai']>ly  defined,  and  blebs  or  bidlie  containing  seinim,  which 
may  Ik*  bloixl-stained,  often  form  over  the  alfecte<l  ])art.  The  pain, 
at  first  hot  and  tingling,  soon  Ixjcomes  throbbing,  and  the  swelling 
brawny,  and,  should  sui)puration  occur,  bogg}*  in  places :  whilst  the 
redncf^s  as«umes  tirat  a  dusky,  then  a  piuqUe,  and  then  a  mottled 
J^tio/  Anally,  (lurk-colourcd  sloughs  form,  but  no  iM>inting  occurs. 
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If  an  incision  is  made  into  the  tissues,  they  are  at  fitst  found  in- 
filtrated with  fluid,  and  later  look  like  wot  wash-leather  fi-oni  the 
breaking  down  of  the  wllular  tissue  into  pus  and  sloughs.  As  the  in- 
flammation is  more  int<»nse  than  in  ciitaneous  erysii)oliis,  so  are  the 
constitutional  8ymi)toms,  though  similar,  more  severe.  The  fever^ 
at  firet  slight,  assumes  a  typhoid  chamctor  as  su})i)urati(>n  s<»t«  in. 
The  disease  may  terminate  in  resolution,  but  more  fi'e([ueiitly  runs 
the  course  above  desc^ribod,  and  may  end  fatally  fi*oni  bronc^ho- 
pneumonia,  sa])r8emia,  sei)tica?mia,  pya^nia,  exliaustion,  or  hectic. 
It  is  most  fatal  when,  as  is  so  frefjuently  the  case,  the  i>atient  is 
the  subject  of  chronic  kidney  disease.  Locally,  it  may  lead  to  ne- 
crosis of  bone,  destruction  of  a  joint,  brawny  thickening  of  the 
part,  or  much  scaning. 

Treatment, — This  must  l)c  lx)th  constitutional  and  local.  A 
purgative  should  l)e  giv(m  at  the  onset,  and  the  patient  jdjic^Hl  on 
slop-diet,  which  should  Ik?  exchanged,  when  supi>uration  occurs, 
for  concentrated  nourishment  with  bark,  iron,  and  stimulants. 
Locally,  lint  or  spongiopiline  soaked  in  hot  boracic  lotion  should  be 
applied,  and  incisions  made  early  l>efore  sloughing  has  had  time  to 
take  place,  /.  p.,  assoim  as  th(^  paits  become  brawny.  A  number  of 
email  incisions  made  parallel  to  the  long  axis  of  the  limb  are 
preferable  to  one  long  one.  They  should  extend  thix)Ugh  the  skin 
into  the  inflame<l  cellular  tissue,  the  hajmorrhagc*,  which  is  often 
free,  being  readily  Htoi)pcKl  if  excessive  by  plugging  with  iodoform 
or  sal  alembroth  gauze,  or  like  antiseptic  material.  Subsequently  the 
wounds  should  be  dresseil  antiseptically,  well  drained,  and  the 
sloughs  removed  from  time  to  time  as  they  form.  At  St.  Bailholo- 
mew's  Hospital  a  large  charcoal  poultice  is  with  some  a  favouritei 
fonn  of  dressing.  Should  diaiTh(ea  set  in  it  may  be  controlled  by 
opium;  but  this  drug  must  be  given  cautiously  when  there  is 
kidney  mischief.  In  bad  cases,  where  much  skin  has  been  de- 
stroyed or  a  joint  in-eparably  damagtul,  .ami)utation  may  ultimately 
be  required,  but  should  not,  as  a  rule,  be  done  whilst  the  disinist^  is 
in  j)rogress. 

3.  Cellular  Erysipelas,  or  diffuse  cellulitis,  is  an  acute, 
infective,  and  diffuse  inflammation  of  the  cellular  tissue.  It  may 
occur  in  the  subcutaneous  or  submucous  tissues,  in  the  inter- 
muscular planes,  in  the  cellular  tissue  of  the  pelvis  or  orbit,  in  fact 
anywhere  in  the  body  where  connective  tissue  exists.  It  is  pro- 
bable that  it  does  not  dejKjnd  upon  a  specific  virus,  but  upon  the 
streptococcus  of  si)reading  suppuration,  and  hence,  although  it 
spreads  by  the  lym])hatics  and  lymi)h-space8  like  cutaneous 
erysipelas,  it  is  not  like  it  a  specific  infective  disease.  It  may  be  due 
to  various  causes.  Thus  it  may  occur  in  the  subcutaneous  tissuo 
after  a  scratch  or  puncture,  particularly  one  inftictod  \i\  \\v&  po%\- 
moriem  room  or  by  the  bite  of  a  venomous  reptile  ot  ^^v^  ol  ^)3Ei 
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insect ;  iii  the  pelvic  cellular  tissue  after  parturition  or  tlie  opem- 
tion  of  lithotomy ;  and  in  the  submucous  tissue  after  an  injury,  as 
a  sting  of  the  throat  by  a  wasp. 

Symptoms. — ^The  constitutional  sjnnptoms  resemble  those  already 
given  under  the  preceding  varieties  of  erj'sipelas,  and  though  they 
may  vary  in  intensity  they  are  generally  grave  and  soon  assume  an 
asthenic  type,  and  become  those  of  sapreemia  as  the  septic  ])roilucts 
are  absorbed  from  the  decomposing  sloughs.  The  local  symptoms 
vary  according  to  the  part  attacked.  When  the  subcutaneous 
tissue  is  affected  they  are  similar  to  those  of  cellulo-cutaneous 
erysipelas,  save  that  the  skin  is  not  at  first  involved,  but  is  only 
slightly  reddened  or  mottled ;  the  parts,  however,  feel  hard  and 
brawny,  and  become  boggy  as  suppuration  ocxjurs.  Later,  the  skin, 
as  the  vessels  which  supply  it  are  destroyed  by  the  pressure  of  the 
inflammatory  exudation  in  the  subcutaneous  tissue,  loses  its  vitality 
and  rapidly  becomes  gangrenous  and  sloughs. 

The  Treatment  is  like  that  of  cellulo-cutaneous  erysipelas. 
Incisions  should  be  made  early,  and  stimulating  treatmeut  is  gene- 
rally recjuired  from  the  first. 

Hospital  Gangrene  or  Sloughing  Phagedena  is  a  rapidly 
spreading,  infective  inflammation  accompanied  by  extensive  slough- 
ing and  ulceration.  It  most  commonly  affects  an  open  wound,  but 
has  been  known  to  follow  injuries  where  there  has  been  no  break  in 
the  skin.  It  is  seldom  seen  at  the  present  day  owing  to  improved 
hygiene,  better  hospital  management,  and  the  more  scientific  treat- 
ment of  wounds.  The  virus,  probably  the  pyogc>nic  luicrococxi, 
may  be  conveyed  to  the  wound  by  the  air,  the  hands  of  the  surgeon 
or  nurse,  instruments,  sponges,  &c.  The  mivrovocA:!  {atrejttococci  and 
Bt<iphy1ococc\)  are  found  in  chains  and  masses  as  well  as  singly,  Injth 
in  the  slough  and  in  the  inflamed  tissues  around.  (See  also 
PJunjedcuuic  Uicersy  p.  32.) 

Symptoms, — When  an  open  wound  is  attacked  a  ]>ultact'ous,  jiwh- 
gi-ey,  adherent  slough  forms  on  the  siu*fjice,  and  the  sloughing  rajiidly 
sprea(U  lx)th  dtK'ply  and  widely.  Tlie  inlges  of  the  wound  are 
duHky-roil,  cudenmtous,  sharp-cut,  unci  nipidly  molt  away  as  the 
gangrene  proceeds.  The  discharge  is  thin  and  givenish  or  blood- 
stained, and  exhales  a  horrible  fiet<^)r.  Although  a  local  infective 
disease,  severe  constitutional  symj>toms  of  blood-poisoning,  rapidly 
assuming  a  typhoid  charai'ter,  are  st't  Uj)  by  the  a])sorpti()n  of  the 
septic  pHKluets  [ptonmines),  and  freiiuently  tc»rminat(^  fatally  in  a 
lew  hoiu*8.     No  micro-organisms  have  bwn  found  in  the  Ijlood. 

TmitmeHt. — The    patient    should  be    isolatwl,    and    whei-e    the 

disease  occurs  in  military  pmctice  as  an  e]>i(leniic,  the  whole  of  the 

patients  in  the  infeited  building  should  be  ivmoved  to  huts  or  tents. 

Stimulants,  ojaum,  and  quinine  should  be  given  internally  ;  wliilst 

locuUy,  the i^JtAi^h  niitrt  I  e  coni]»leleIj' removed,  the  ulcerated  surface 
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thoroughly  destroyed  by  strung  nitric  acid  or  chloride  ot  zinc,  and 
the  wound  sprinkled  with  iodoform  and  dressed  antisepticaUy. 

WouND-DiPHTHEKiA  is  rare  in  this  country.  It  ia  thought  by 
Home  to  be  a  inild  ftinu  of  hospital  gangrene  due  to  the  ordinary 
microbes  of  suijpunition ,  by  others  to  be  a  distinct  aflettion  ile- 
p«nding  upon  a  spcciliv  form  of  miirrwoccus  and  the  result  of  bod 
hygiene  and  want  of  cleunliiicss  iu  the  treatment  uf  the  wound. 
When  a  wound  is  so  attacked,  the  Burfaeo,  previously  (jranuluting. 


Mr.  Moi 


iMCOinev  iiivereil  with  a  gi'i'j-i''h-wliilf.  oi>a(iue,  tfiiuciiiuji  nieui- 
bmne,  similar  tii  tluit  of  iliphlheria.  This  nieuilinuio  t'onsiutH  of 
granulation -eel  In  unil  coiigulatfd  exudation  in  which  are  fomiil 
micrococci  in  chains  luid  colonies.  The  ufft-ctiiin  a))]H'ur»  to  be  only 
very  slightly  fontajrii"'".  imd  'lofi-  not  affeet  tlu'  system  gi^neiiilly 
further  than  by  tin-  alisonition  ot  the  wptic  jirotlui-'tH.  The-  irmtiaeut 
tonsists  in  ntl("utii)n  to  tho  giniciul  hygiene,  anil  ilustiug  the  wound 
with  iodofonn  or  rubbing  it  over  with  a  stick  ft  nitrate  of  silver. 

MALlOSASr  rvsTii.K  lilt  ('llAHWiX  is  o  siMiific  infietivu  disease 
due  to  inociilntioiL  willi  w  virus  {barilhif  iinlhiiieie)  oblaiueA  (ivna 
luiimals  suffciid^'  hum  >j'Jcnjc  fover.     It  occurs  uwst  Uw^t\\\\-^  Sa^ 
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this  country  amongfit  those  whose  work  brings  thf  m  into  contact 
with  hides  imported  from  countries  in  which  splenic  fever  is  common . 
The  bacillus  may  enter  thesj-stem  through  a  wound  or  abrasion  of 
the  iikin,  a  pustule  ocriirring  at  the  |>oiiit  of  inoculation.  The 
fliseasc  may  then  remain  looalized,  or  the  bacillus  may  enter  the 
blooil  and  there  rajiidly  multiplying  give  rise  to  coiistitutional 
cjTnpfomB.  At  times  the  bacUlus  is  ulmorbtJ  directly  into  the 
Mood  through  the  nlimentary  or  respiratoiy  nmooiia  membrane 
without  any  external  manifestation,  (ind  sets  up  similar  constitu- 
tional snnptoms,  the  affection  being  then  known  as  H'onltiirttr'$ 
/Hieiif:    (8ee  a  work  on  Medicine.) 

Sj/mjitfmu. — A  red  iU'hing  pimple  is  first  noticed,  generally  at 
the  sitiiatiun  of  a  slight  scratch  or  abrarion  of  the  skin,  on  the  fsi-c 
or  some  other  exposed  poi't.  The 
jiiinplo  soon  l>ecomes  converted  into 
a  vesicle,  whilst  the  surrijundiiift 
tissues  lieciime  r«d  and  brawny. 
Gangrene  occura  at  tlie  torn*  of  in- 
flammation, and  ai'uuud  this  a  ring 
of  secondary  vesicles  fumis.  Thus, 
when  llie  so-called  pustule  is  fully 
deielopod,  it  prefientH  a  very  charac- 
teristic Riiiiearance  (^'ig.  3!)).  In  the 
I'entre  there  is  a  dry  bluck  slough. 
around  this  a  ring  of  vesicles,  aiiiL 
around  this  again  an  area  of  tfH- 
Fm.  40.— The  Antbran  Bicilluii.  »"*».  brawny  induration  And  niuch 
>.  1,0011.  (After  Slim  berg.)  UL<dcmu.  lliero  is,  however,  Init 
little  pain  and  no  supiiuration.  The 
neigliliuuiiiiK  Ijtiiphatic  (elands  may  now  U^'ome  enlai'ged  and  ten- 
der ;  fcveiTsh  symptoms  rapidly  asHuming  a  tj-]ihiiid  tyit'  set  in.  and 
the  jwitii'nt  dii's  of  sudden  synciiiie,  exhaustion,  iir  it  may  l)e  of 
(iili-mu  of  the  glottis  when  the  diseiUM?  affects  the  ni-<:k.  Should  any 
doubt  i-xist  us  to  tin-  nature  of  the  disease,  it  will  lie  cb-unNl  uji  by 
•'xuniining  the  contents  of  the  vesicles  for  the  bacillus. 

Til..  hi^Hh^  «uthm.-U  (Fig.  -HI)  is  a  rod-like  Issly,  straight  or 
srniL..tinie.<  l>..nt.  varyiiif-  fii.in  ^^J..,  to  ^\^  of  an  inch  in  lenfrth,  and 
)iir>i'iiliii>:  at  timcM  u  ili-licate  transverse  mark  aci-oss  the  middle. 
It  niulliplies  by  fission  iinrl  when  in  itiiitact  with  oxvg(-n  hv  Kjsjres. 
It  i>  rr'iidllylcillrit  by  hi'iit ;  but  the  sihiivs  ii.'sist  iK.th  heat  and  dr\-- 
iti>.-,  (Iii.n^-ii  tlicy  aii'Mh^ln.y.il  by  pniii.ng.il  boiling,  a  1  '  ,  solutiim 
.ircr.n.wivisiihliniatenndn.iiiieothi.rHiitiwiitics.  'nii'lBic-illnnisiilsi> 
found  in  th..  bliHMl  micl  in  \an<.»^  tis-Ufsof  tb.' h.icty  in  Ihisdiwiisi.. 
Thi.  Tr:-t,„^„t  consists  in  the  fnf  excision  of  the  pustule.  If 
llii.'-  if  (lone  in  time  the  {lulicnt  usually  rewners.  Some  merelv 
«•/!■//«■  With  a  ]'v3kiiieuii'ii  iqxHm  ;  others  ruuteriiv  the  wound,  aftt-v 
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>r  scrapinXi  with  chloride  of  zinc  or  carbolic  arid.  Dust- 
ing with  ipecacuanhn  powder  is  highly  spoken  of  by  some  Burgoons. 
When  constitutional  symptoms  hnvo  ilevelopod  the  strength  must 
be  supported  by  fluid  ni)Uii«hiiiC'iit  and  by  stiinulantit  when  in- 
dicated. Siilphiilo  iif  sodft  in  trii-graiii  dows  linfl  >>ocii  iwoin- 
mcndod  on  accunnt  of  tlu'  iHiiu'ticiiil  fftcvt  it  exercises  in  spli/nio 
fover  in  aniinalH. 

AcTiyoiiicosiB  ia  an  infoctivo  disooso  [Impending  upon  ths 
presence  in  tho  tianuos  of  a  inicr  I'Orgnnism.  the  uctinoinyce«. 

Oavar. — The  diseniw.  which  is  iiicvaleiit  in  eattlc,  may  be  tmna- 
mittod  to  man  cithor  directly  from  tho  disousi'd  aniiual,  ne  eome- 
timcH  occurs  in  »iwmon,  or  indirectly  through  the  mctliiuu  of 
nncooked  meat  or  milk.    It  may  al«u  apjiiirsntly  be  tiiinamitted 
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by  ceroals.  A  grain  ot  Ijavlry  has  bp-"'n  found  in  several  growthfl. 
The  (-otumoneat  Hit<!  of  imiuuliition  in  thmugh  a  iiivioui  tooth,  but 
tho  ponutite  may  iili^u  goin  adiuiHHiciii  by  the  aliliiuntary  and 
respiratory  tractn. 

/'iifWiH/y.— Tho  iictinotnyivis,  having  ontcml  tho  tixHUCH,  sots  up 
a  lirogmemvu  iiifluinniatiiui  liiuling  to  the  fnnuution  of  gnuuhitiou- 
ti»«tu»,  Mmnectiro  tinsuo  and  pun.  The  piw  cimtuins  pale  yi-Uow, 
or  Mnnotinies  whit;-  or  lirown  gminn,  which  arc  viHiblc  to  tho  nahni 
eye  when  the  pus  Ih  Mi>rcad  out  in  a  tliin  layer,  tho  lai'ger  gruiiis 
hedng  about  the  taxa  of  a  pin's  h>-ad.  Thcso  giuins  are  mtm,  on 
microtH'(q>ical  esauiinution,  to  bo  made  up  of  fine  threads  of  my- 
celium, with  railiuting  c!Hb-sha]i6il  iKHlioe  at  the  jieripherj'.  The 
'clube'  are  at  timos  absunt  and  are  IipliOTod  by  some,  who  regard 
the  organism  as  u  species  of  oladothrix,  tu  bo  involution  forma  and 
not  essential  to  the  disease  (h'ig.  41). 

In  cattlo,  the  disease  attetta  chietly  the  lower  jaw,  but  it  has  also 
been  mot  with  in  tho  u])per  jaw,  the  tongue,  the  TCs\y.^a.tarj  oiA 
alimentaiy  tracts,  and  j'n   tho  subcutoiwuttA  ani^  u\Wm>u>»^»X 
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tissues.     It  was  formerly  induded  under  tHe  names   of  osteo- 
sarcoma, wooden  tongue,  bone  cancer,  tubercle,  &e. 

SymptamB. — In  the  lower  jaw  it  is  commonly  met  with  about  the 
socket  of  a  carious  tooth.  A  great  deal  of  thickening  occurs  in  the 
surrounding  bone,  and  abscesses  are  formed  in  the  neighbouring 
connective  tissue.  On  the  opening  of  the  abscesses  sinuses  are  left 
leading  to  the  swelling,  which  is  foimd  to  consist  in  part  of  tough 
fibrous  tissue  and  in  part  of  soft  vascular  granulation-tissue  filling 
cavities  in  the  bone.  The  escaping  pus  contains  the  grain-like 
masses  of  the  fungus  which  are  characteiistic  of  the  disease.  When 
the  disease  occurs  in  bones  other  than  the  jaw,  it  gives  rise  to  a 
growth  with  characters  similar  to  those  mentioned  above.  When  it 
begins  in  the  limg  it  may  spread  to  the  pleura  and  then  extend 
widely  in  the  chest  walls.  From  the  intestine  it  may  invade  the 
peritoneum  and  abdominal  walls.  In  whatever  situation  it  begins, 
however,  it  steadily  spreads  imtil  it  kills  either  by  exhaustion  or  by 
involving  some  vital  organ. 

Diagnosis,  — The  disease  perhaps  most  resembles  tubei*culous  ulcera  - 
tion  or  a  fibro-  or  myxo-sarcoma  attended  by  profuse  suppuration. 
The  presence  of  the  parasite  in  the  pus  will  clear  up  any  doubt  as  to 
the  nature  of  the  disease. 

Treatment, — ^The  only  efficient  treatment  is  the  complete  removal 
of  the  growth,  whilst  it  is  still  local,  by  excision  and  scraping.  In 
the  lower  jaw  this  has  been  attended  with  complete  success.  When 
the  disease  is  too  extensive  to  admit  of  removal,  free  drainage  and 
antiseptics  should  be  used  as  palliatives,  and  iodide  of  potassium 
given  internally.  This  drug  has  been  foimd  of  great  value, 
especially  in  cattle. 

General  fnfeciive  Diseases. 

Septicemia  or  septic  infection. — The  term  septiceemia  is  hero 
rcstrit'tcil  to  the  «)n(lition  known  as  septic  infection  ;  septic  intoxi- 
cation, which  has  liitherto  biH^n  included  under  the  term  septicae»mia, 
has  ]H*(»n  already  dcsoribed  under  the  head  of  sapra^mia.  Septicemia, 
in  this  sense,  is  an  infectious  disease  due  to  inoculation  with  a 
s]>ocific  virus  wliicli  multiplies  in  the  blood  and  is  probably  of  the 
nature  of  a  micro-organism. 

( \wse, — The  essential  cause  is  the  introduction  of  the  specific  virus 
into  the  blocnl.  The  viinis  may  be  derived  from  the  Ixxly  of  another 
l)aticnt  who  is  suffering  from  or  has  die<l  of  the  disease,  and  may  be 
convcy<Hl  by  the  hands  of  the  s\u-geon  or  nui-se,  or  by  imiH'rfectly 
cleaned  instninionts,  sjxmgcjs,  &c.  The  minutest  quantity  of  the 
)M>ison  appears  to  1m»  sufiicient. 

Patholoifif. — The  post-morttm  appearances  ai*e  similar  to  those  of 

fiaprsemm.    There  is  a  like  condition  of  congestion  of  the  nerve- 

centrcs,  gtuftro-wtestinal  tract  and  viscera,  with  petechiBS  beneath 
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i^e  serous  membranes,  and  staining  of  the  vessels  and  tissues. 
Micro-organisms,  both  microGocci  and  bacilli,  however,  are  found  in 
the  blood.  The  serous  cavities  often  contain  blood-stained  serum, 
and  pleurisy  and  pneumonia  may  at  times  be  present.  The  spleen 
is  generaUy  greatly  congested  and  enlarged. 

The  symptoms  are  also  similar  to  those  of  sapraemia ;  indeed,  it  is 
often  impossible  to  fliffertmtiate  between  them.  Septicaemia,  how- 
ever, may  bo  suspectod  when  there  is  evidence  of  infection  from 
some  source,  or  the  wound  is  of  such  a  size  as  to  render  it  impossible 
for  the  amount  of  septic  matter  necessaiy  to  set  up  septic  intoxi- 
cation to  be  fonned  in  it.  It  would,  moreover,  appear  probable  that 
the  two  diseases  may  at  times  coexist  in  the  same  subject.  Sep- 
ticsemia  begins  with  a  distinct  rigor,  which  may  be  repeated, 
followed  by  a  temperature  of  103"  to  104°  or  higher.  The  symptoms, 
the  chief  of  which  are  headache,  nausea,  vomiting,  delirium,  and 
sometimes  diarrhoea,  may  run  the  same  rapid  coiu-se  as  in  sapraemia, 
the  patient  passing  into  a  state  of  collapse ;  or  they  may  be  more 
chronic  and  less  severe  in  degree  though  similar  in  kind,  whilst 
leucocytosis  and  petechial  eruptions  of  the  skin,  or  bronchitis, 
pneumonia,  pleurisy,  or  pericarditis  may  supervene. 

Trmtmeiit, — Little  can  be  done  in  the  way  of  curative  ti'oatment 
beyond  preventing  the  introduction  of  more  poison  by  taking  the 
same  local  means  to  disinfect  the  wound  as  were  mentioned  under 
saprsemia.  '  The  Siuiio  good  effects,  however,  must  not  be  expecte<l, 
as  the  poison  once  intrcKluced  multiplies  indefinitely,  and  hence  the 
disease  is  almost  invariably  fatal.  Large  doses  of  (juinine  or  salicylic 
acid  or  sulj)hite  of  i)otash,  however,  may  be  given,  whilst  the 
strength  should  be  supported  by  fluid  nourishment  and  stimulants. 

Pyemia  is  distinguished  fi'om  septicieiiiia  by  the  formation  of 
secondary  {mditstdtir)  a})scesses  in  various  tissues  and  organs  of  the 
body.  It  received  its  name  on  the  en-oneous  supposition  that  it  was 
due  to  the  entnince  of  pus  into  the  blood,  seeing  that  it  genei'ally 
originates  in  connection  with  a  suppurating  wound,  and  is  later 
attended  with  punilent  collections  in  various  parts  of  the  body.  By 
some  it  is  still  reganled  as  a  later  stage  of  septicaemia,  as  previous 
to  the  formation  of  the  abscesses  the  two  diseases  are  often  clinically 
indistinguishal)l(».  Recent  investigations,  however,  point  to  pyaemia 
being  a  disease  distinct  from  both  septicji^mia  and  sapnemia,  and 
have  further  made  it  appear  probable  that  the  train  of  sjTiiptoms 
known  as  pyaoiiiiu  are  due  to  seveml  different  pathological  pi-ocesses. 

Cause. — Tho  immediate  caiLse  is  no  doubt  the  entnince  of  a  poison 
into  the  blood,  and  since  pyogt^nic  micrococci  have  been  found  in 
the  wound,  the  thrombosed  veins  leading  from  the  wound,  in  the 
blood,  the  tissues,  and  the  metastatic  abscesses,  it  is  now  held  that 
these  organisms  are  esst»ntial  factors  in  the  production  of  the  con- 
dition known  as  pyremia.     Pyaemia,  however,  \*  fte\^OTCL  ^'^n^q^©^ 
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except  where  the  patient  is  exposed  to  unfavourable  hygienic  con- 
ditions, amongst  which  may  be  especiaUy  mentioned  overcrowding 
in  ill-ventilated  and  badly-drained  hospitals,  particularly  where  a 
large  number  of  suppurating  and  foul  wounds  are  congregated 
together  in  the  same  ward  ;  whilst  the  general  debility  induced  by 
insanitary  dwellings,  poor  living,  town  life,  and  the  abuse  of  alcohol, 
in  that  it  lowers  the  resisting  power  of  the  tissues,  further  pre- 
disposes to  the  disease.  Pywinift.  is  generally  developed  in  connection 
wiUi  a  wound  which  has  reached  the  stage  of  suppuration  and  has 
not  been  properly  drained  and  kept  aseptic.  It  is  probable,  there- 
fore, that  the  septic  products  entering  the  system  with  the  pyogenic 
mici'ococci  further  lower  the  resisting  power  of  the  tissues.  The 
micrococci  having  gained  admission  to  the  wound,  infect  the 
thrombi,  filling  the  veins  leading  from  it,  and  are  carried  away  with 
detached  portions  of  the  thrombi  into  the  venous  circulation.  The 
emboli  become  lodged  in  the  capillaries  of  the  tissues  and  organs, 
and  being  infected  with  the  pyogenic  organisms  and  impregnated 
with  septic  ptomaines  from  tho  wound,  set  up  suppiu^tion  in  the 
tissues  aroimd  the  vessels  in  which  they  lodgo.  In  other  instances 
it  is  believed  that  the  pyogenic  micrococci  may  enter  the  circulation 
in  such  masses  that  they  are  sufficient  in  themselves  without  the 
presence  of  any  clot  to  plug  the  small  vessels,  and  here  in  like 
manner  to  cause  secondary  suppuration.  There  appears  to  l)e, 
therefore,  two  chief  elements  at  work,  the  pyogenic  cocci  giving  rise 
to  the  disseminated  suppurations,  and  the  septic  ptomaines  developed 
in  the  wound  or  genenited  by  the  cocci  themselves,  i>oisoning  the 
whole  system.  Pytemia  is  especially  common  after  wounds  in- 
volving Ikhk",  owing  to  the  liability  of  the  large  patulous  veins  of 
bone  to  become  filled  with  purulent  thi'ombi,  portions  of  which  are 
readily  canit'd  away  by  the  blood-stream.  Hence  the  frequencjy  of 
pyaoniia  after  injuries  of  the  craniiun  involving  the  diploo,  com- 
])4)und  fnictiires,  amputations,  and  excisions,  when  antiseptics  and 
dnunag(^  are  neglected.  Again,  the  ix)ison  may  be  developtnl  in 
dec<)iniM)sing  jKnlions  of  the  placenta  left  after  (childbirth,  and  may 
then  ont(»r  th(^  blfwKl  by  infecting  the  thrombi  in  the  uterine  veins. 
( )r  it  may  be  fonne<l  in  connection  with  operations  on  the  genito- 
urinary tract,  on  account  of  the  difficulty  of  keeping  such  wounds 
aseptic.  IViMuia,  moreover,  is  esi>ecially  fn»quent  after  infective 
osteomyelitis  and  inftK-tive  iwiiostitis,  even  before  the  suppurating 
(yivity  is  ()i>en(.Ml  and  (^xi)osed  to  the  out(T  air.  It  may  als<:)  occur  in 
connection  with  eiysiiwlatous  wounds,  diffuse  cellulitis,  and  hospital 
ganjjrrene,  and  sometimes  after  gonorrhoea,  ulceration  of  the  in- 
testines in  tyi)h()id  fever  and  dysentery,  and  ulcerative  endocarditis. 
Very  occasionally  pytemia  follows  the  most  trivial  oi)eration  or 
injury,  as  the  subcutaneous  division  of  a  tendon  or  a  portion  of 
fuscin.     llorv  it  is  probably  the  result  of  the  introduction  of  micro- 
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organifims  at  the  time  of  the  operation.  At  times  no  local  source  of 
infection  can  be  discovered ;  the  (li^»oase  is  then  spoken  of  as  idiopathic 
pyoRnda,  and  it  is  believed  that  the  pyogenic  micro-organisms  gain 
admission,  as  in  infective  osteomyelitis,  periostitis,  and  ulcerative 
endocarditis,  through  a  mucous  surface. 

Pathology, — The  post-nwrtem  appf»amnces  are  similar  to  those  in 
septicaamia,  plus  punilent  collections  in  one  or  more  situations,  or 
disseminated  through  the  Ixwly  as  multii)lo  small  abscesses.  Thus, 
there  is  the  same  rapid  tendency  to  putrofaction,  disintegration  of 
red  blood-corpuscles,  staining  of  the  vessels  and  tissues,  minute 
extravasations  {petechi(v)  Ix'neath  the  serous  membranes  and  in  the 
skin,  congesti<m  of  the  viscera,  enlargement  of  the  spleen,  and  in 
many  cases  the  presence  of  micro-organisms  in  the  blood  and  various 
tissues  and  organs.  The  body  is  emaciated,  and  the  skin  yellowish 
and  earthy  in  api>earance. 

The  jJiuTilent  collections  may  be  found  in  the  serous  cavities,  in 
the  viscera,  in  the  joints  and  indeed  throughout  the  bo<ly  generally. 
Theremay  beoneor  more  moderate-sized  colltKjtions  of  pus ;  or  an  organ, 
OS  the  lung,  may  bo  riddknl  by  a  number  of  small  abscesses  vaiying 
in  size  from  a  pea  to  a  nut.  The  viscei-al  alwcf^sses  are  most  common 
in  the  lungs,  then  in  the  liver,  and  next  in  the  spleen,  kidneys  and 
brain.  Tliey  are  situated  in  the  perij)hery  of  the  organs,  r.e.,  in  the 
situati<m  of  the  smallest  C4ii>illari(?s.  A\Tiere,  however,  pyaemia 
follows  a  lesion  of  the  rectum,  the  abs(;esses  are  generally  found  in 
the  liver,  since  most  of  the  blood  from  the  recrtum  i)asses  fii*st  through 
that  organ.  Thc^  pus  is  sweet,  rarely  fatid,  and  may  i*esemble 
ordinar}'  pus,  or  it  may  b(»  thin  and  wateiy.  It  alwaj's  contains 
pyogenic  micrococci.  Wlien  there  is  a  wound  it  is  usually  found 
unhealthy  or  initrescent,  and  surrounded  by  an  inflammatory  area  ; 
micix>cocci  are  ijrcseiit  ni  it.  The  veins  leading  from  tlie  wound  are 
usually  filled  with  thrombi,  which  ar(»  generally,  though  not  in- 
variably, undergoing  j)urulent  sofU^ning,  and  then  contain  micrococci. 
Where  the  j)yiemia  has  originab'd  in  infective  osteomytilitis,  infective 
periostitis,  or  in  a  wound  involving  Ixme,  the  veins  in  the  medulla 
of  the  lx)ne,  and  those  leading  fi'om  the  bone  are  usually  also 
found  filled  with  piuiilent  thrombi.  If  the  affcH'twl  vcuns  are  fol- 
lowe<l  towards  th«3  heai-t,  the  end  of  the  thrombus  will  often  be  seen 
projecting  into  i\w  blood-cuiTent  in  the  larger  vein  at  the  sjmt  where 
the  smaller  joins  it  (Fig.  42).  Lastly,  roicua  cvhmifs^  i'.^.,  collections 
of  micrococci,  ai-e  foiuid  in  the  various  tissues  and  organs. 

A  considtaiition  of  the  alxjve  morbid  appeanmct^s  makes  it  appear 
probable  that  the  metiistatic  abscesses  may  Ix?  pi*oduced  in  several 
ways  :  1 .  Throml)osis  of  the  veins  leading  fi'om  the  wound  is  set  up  by 
one  or  more  of  the  conditions  that  commonly  produce  thrombosis, 
such  as  suppiu*ation  around  a  vein,  an  abscess  bi*eaking  into  a  vein^ 
death  of  the  part  from  which  the  vein  runs,  &c.    Ttui  \}l:av>\r^i\\a 
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'becomes  impregnated  with  the  septic  products  forming  in  the  wound, 
and  with  the  pyogenic  micrococci  introduced  from  without.  The 
septic  and  infective  changes  extend  up  the  thrombus ;  portionH  of 
the  thrombus  where  it  projects  into  a  larger  vein  are  detached  by 
the  force  of  the  blood-stream  in  the  larger  vein  (see  Fig.  42),  and 
are  carried  away  in  the  blood,  and  become  lodged  in  the  capillaries 
of  the  lungs  or,  possibly,  escaping  through  them,  in  the  capillaiioH 
of  other  parts  of  the  body.  These  emboli,  being  of  a  septic  and  in- 
fective nature,  instead  of  leading  to  the  changes  which  follow  ordinary 
embolism,  give  rise  to  septic  and  infective  inflammation  tei-mi- 
nating  in  suppuration  and  abscess  {primary  embolic  abscesses). 
2.  Masses  of  micrococci  which  have  gained  entrance,  either  directly 

through  a  wound,  or  indirectly  through  a  mucous 
membrane,  as  in  the  case  of  infective  periostitis, 
osteomyelitis,  &c.,  are  carried  from  the  primary 
seat  of  disease  by  the  lymphatics  or  blood-stream, 
and  become  lodged  in  the  capillaries  of  the 
various  tissues  and  organs.  There  blood- 
corpuscles  aggregate  around  them,  thus  form- 
ing a  thrombus,  which  softens  and  sets  up  infec- 
tive inflammation  and  suppuration.  3.  Portions 
of  the  softened  thrombus  in  the  hmg-capillaries 
become  detached,  and  are  carried  bv  the  blood- 
stream  to  other  parts  of  the  body,  where  they  in 
turn  form  emboli,  which  also  set  up  similar 
infective  inflammation  and  suppuration  {secon- 
dary embolic  abscesses).  4.  The  diffuse  purulent 
collections  in  the  serous  and  svnovial  cavities 
are  thought  as  a  rule  to  dejiend  upon  the 
poisoned  condition  of  the  blood  and  the  presence  of  micrococci,  not 
uix)n  emlK)li. 

The  st/mjttoms  usually  set  in  with  a  rigor,  generally  a  severe  one, 
during  which  the  temperature  rises  to  103°,  104^,  or  even  higher. 
Prf)fuse  sweating  follows.  The  rigoi*s  are  i*epeated  from  time  to 
tim<'.  The  temiKTature  chart  represents  the  same  series  of  long  up 
and  down  sti-okes  characteristic  (»f  h(»ctic  fever,  only  differing  in  that 
the  morning  temperatiux)  in  pytemia  seldom  reax'hes  nonnal.  The 
puls<»  is  (juick ;  the  tongue  is  red  or  glazcni,  and  later,  dry  and 
brown  ;  wasting  rapidly  sc^ts  in  ;  the  skin  often  assumes  an  earthy 
or  jaundiccnl  hue ;  the  face  is  anxious,  jM^rhaps  flushed,  or  j)al(^ ; 
extravasations  from  the  capillaries  of  the  skin  ckh-iu*  pnMlucing 
potechiie ;  and  other  eruptions,  though  less  comTnon,  tis  patches  of 
erytln'nia,  may  appear  from  to  tune,  with  ai)hthrt»  or  ulceration  of 
the  fauces.  The  breath  and  the  exhalations  of  the  body  have  a 
peculiar  sweet  (Klour,  and  albumen  may  be  found  in  the  urine.  At 
al>out  the  end  of  a  week  metastatic  abscesses  form  in  various  paits. 


¥ui.  4'2.— Throm- 
bosed vein.  The 
throuibuH  is  Fieen 
projecting  from 
the  smaller  into 
the  larger  vein. 
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as  the  lungs,  liver  and  joints ;  or  diffuse  suppuration  may  be  set  up 
in  the  serous  cavities,  and  signs  of  periciurditis,  pleurisy,  or  peri- 
tonitis ensue.  Diarrhoea  sets  in,  then  delirium,  and  the  patient  dies 
exhausted  usually  during  the  second  week.  In  the  meanwhile,  the 
wound,  if  one  exists,  is  generally  foul  and  suppurating,  though 
later  it  may  become  dry  and  cease  to  form  pus ;  in  some  chronic 
cases,  which  are  rare,  however,  the  wound  may  heal.  The  proyuo$i$ 
is  extremely  unfavourable ;  acute  cases  are  always  fatal,  each  rigor 
making  the  chance  of  recover^'  more  ho])eless.  At  times,  however, 
the  disease  may  run  a  chronic  course  {chronic  pyaemia) ,  differing 
from  the  acute  in  dogi*ee  rather  than  in  kind.  Thus  the  rigors  are 
less  frequent  or  none  may  occur.  The  viscera,  as  a  rule,  are  not 
affected,  and  the  abscesses  show  a  special  predilection  for  the  joints. 
The  patient  may  die  after  some  weeks,  or  may  linger  for  some 
months,  or  verj'  slowly  recover  after  one  or  more  relapses,  with 
probably  stiff nea^^  of  one  or  more  joints.  Or  he  may  subsequently 
die  of  phthisis,  albuminuria,  or  lardaceous  disease. 

Treatment, — Little  or  nothing  can  be  done  in  the  way  of  treat- 
ment in  acute  cases,  when  once  the  pyaomic  process  is  established, 
beyond  suppoiiing  the  strength  by  fluid  nourishment  and  stimu- 
lants, opening  abscesses  as  they  are  formed,  and  placing  the  patient 
under  the  most  favourable  hygienic  conditions  possible.  Measures 
should,  of  coiu-se,  bo  taken  to  drain  the  wound  and  i*ender  it 
aseptic  if  this  has  been  neglected.  Quinine  in  large  doses  is 
generally  arlvised,  but  little  must  be  expected  from  it.  In  infective 
osteomyelitis  and  periostitis  amputation  through  the  joint  above 
the  affected  bone  should  be  done  if  pytemia  appears  imminent  but 
has  not  fully  declared  itself.  In  chronic  cases,  when  convalesc^ence 
has  ensued,  a  sea-voyage  or  residence  at  Aix-la-Chapelle  or  other 
suitable  spa  may  be  of  benefit. 

Glanders  is  a  specific  infective  disease  common  amongst  horses, 
and  (xjcasionally  communicated  to  man  by  inoculation  through  a 
wound  or  the  unbroken  mucous  membrane.  The  ix)ison  is  believed 
to  be  a  specific  form  of  micro-organism,  the  haciUm  mallei^  since 
this  bacillus  after  several  cultivations  retains  the  power  of  repro- 
ducing the  disease  in  the  horse.  The  disease  may  run  an  acute  or 
chronic  course.  It  is  nearly  always  acute  in  man  and  chronic  in 
the  hoi"so.  Thf  acute  form  is  characteiised :  (1)  by  a  thin  senms 
discharge,  rai)iflly  l)ecoming  foul,  purulent,  and  sanioiis,  from  the 
nasal  mucous  membninc,  with  enlargement  of  the  submaxillary 
glands ;  (2)  by  a  pustular  cnii)tion,  resembling  that  of  small-}Mjx. 
on  the  skin  and  nuicous  membnine  of  the  respii-ator)*  and  digestive 
tiuct ;  and  (.3)  by  the  fonnation  of  circumscribed  nodules  in  the 
Ijnuphatics  of  tlio  subcutaneous  and  muscular  tissue,  wliich  usually 
soon  break  down  into  abscesses  and  foul  ulcers.  These  signs  ax^ 
ushered  in  and  accompanied  by  fever,  wVucVv  Ya^VvVV^-  ^v»«w\svfev^  ^ 


140  GENERAL  PATHOLOGY  OF  INJURIES. 

typhoid  type,  and  is  sometimes  preceded  by  a  rigor.  Symp- 
toms of  pneumonia  or  pleurisy,  or  vomiting  and  diarrhoea 
ensue,  according  as  the  respiratory  or  alimentary  tract  is  chiefly 
affected,  and  death  usually  takes  placa  within  a  week  from 
sapreemia,  sei)tica)mia,  or  pyaemia.  In  the  chronie  form  the  con- 
stitutional 8ymi>t(>ms  are  less  severe,  and  the  patient  may  linger  for 
months,  or  even  i-ecover. 

In  the  horse  the  disease  is  spoken  of  by  veterinar}*  surgeons  as 
^* farcy  ^*  when  the  lymphatic  vessels  and  glands  are  principally 
affected,  the  swellings  opposite  the  valves  in  the  IjTnphatics  fonning 
the  so-called  ^*  farcy -buds; "  and  as  glanders,  when  the  disease  falls 
chiefly  ujwn  the  nasal  mucous  membrane.  In  man  the  two  processes 
generally  occur  together  as  above  described. 

Treatment, — Beyond  supporting  the  patient's  strength  with  con- 
centrated fluid  nourishment,  oi)ening  abscesses  as  they  ot^ur, 
dressing  the  ulcere  antiseptically,  and  sj-ringing  out  the  nasal 
chambera  with  antiseptic  lotions,  little  or  nothing  can  be  done,  as 
no  treatment  appears  to  have  been  hitheito  of  any  avail.  It  has 
been  recently  shown  that  a  chemical  substance  {mallein)  piesi'iit  in 
the  artificial  cultiu-es  of  the  glanders  bacilli  produces  no  re-action 
when  injected  into  the  tissues  of  healthy  animals:  but  when  in- 
jected into  the  tissues  of  animals  affected  with  glanders  a  decided 
rise  of  tomperaturo  takes  place.  A  means  of  making  an  early 
diagnosis  is  thus  affordcnl,  and  by  its  use  the  disease  might  probtibly 
be  stamped  out  of  infected  stables. 

IIyi)Kophobl\  is  a  specific  infective  disease,  always  propagjited 
by  inoculation,  and  probably  due  to  a  specific  micro-organism. 
It  has  riicoivcKl  its  name  froiQ  the  prominent  symptoms  wliich  the 
pharjTigoal  spasms  produce.  It  is  called  rabies  in  dogs  Ixh-jiusc  no 
fear  of  watiT  is  shown,  and  Iwcause  in  them  there  may  he  gi-eat 
excitement.  The  disease  is  genciiiUy  receivwl  by  man  from  the  dog, 
occasionallv  from  the  wolf,  and  more  nm^lv  from  the  cat  or  fox,  and 
])y  these  animals  it  may  Ikj  given  to  horses,  deer,  &c.  The  inocula- 
tion is  g.'ncrally  through  a  bite  by  which  the  saliva  containing  the 
virus  roa('h(»s  th(»  lymphatics.  At  times  it  has  occun^Hl  through  a 
scratch  wliich  has  Ikm'u  onlv  licketl  bv  the  affcct(Hl  animal,  and  once 
through  making  a  pi>»(-mortrm  examination  on  a  subject  who  had 
died  of  the  (lis<>as;».  Of  all  persons  bitten  by  rabid  animals  alxjut 
lo  ])cr  c(»nt.  only  suffi'r  from  the  disease,  a  fact  which  ])it)bably  in 
chief  i)art  di^wnds  ui)on  the  saliva  being  wiped  off  the  t(»eth  as  they 
l)ass  through  the  cl(»thes.  The  most  dangerous  wounds  are  those 
on  tlic  face  and  hands,  and  on  the  bare  legs  of  children,  the  avenige 
mortiility  of  bites  on  the  face  being  as  high  as  60  to  80  |>er  cent. 
Multiple  and  lacei*ated  woiuids  aix)  naturally  most  to  bo  feared,  as 
incH'ulation  in  them  Ls  more  likely  to  take  place.  Also  the  nearer 
^/io  bito  I'tf  to  the  central  nervous  sj'stem,  the  more  easily  and 
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Tapidlj  does  the  poison  reach  the  brain  and  begin  to  take  efiFect. 
Indeed  the  only  cei-tain  method  of  producing  the  disease  in  animals 
is  by  inoculation  under  the  dura  mater.  It  was  the  discovery  of 
this  fact  which  enabled  M.  l^asteur  to  make  his  investigations. 

Theatferaf/e  jterioil  of  inrulHitiiyn  varies  from  two  weeks  to  six 
months.  Although  it  is  said  that  the  incubation  period  has  been  as 
short  as  two  days,  and  as  long  as  twenty  years,  two  weeks  to  two 
years  may  pmctically  be  given  as  its  limits.  There  are  no  symptoms 
during  this  ponod.  The  vesicles  or  lysste  said  to  occur  under  the 
tongue  from  the  third  to  the  ninth  day  after  the  bite  do  not  appear 
to  be  a  constant  plionomenon.  The  viius  has  no  influence  on  the 
healing  of  the  wound,  the  bite  of  a  mad  dog  healing  like  other 
wounds,  either  by  fii*st  intention,  or  if  the  tissues  are  badly 
lacerated,  slowly  and  painfully. 

Seeing  therefore  that  there  are  no  sj-mptoms  during  the  incuba- 
tion period,  and  that  in  the  early  stages  of  rabies  there  are  no 
naked-eye  post-mortem,  signs,  the  only  way  of  asceitaining  if  the 
bite  is  that  of  a  mad  dog  is  to  watch  the  animal.  If  the  dog  is  killed 
at  once  the?  patient  will  suffer  much  mental  anxiety.  He  must  wait 
for  three  weeks  before  the  point  can  be  detenninetl  by  inoculation 
exi)eriments  on  rabbits,  or  he  nuiy  undergo  Pasteui*'s  treatment 
unnecessarily.  Moreover,  to  wait  tliree  weeks  may  be  too  late  for 
wounds  of  the  face.  Every  suspected  dog,  therefore,  should  1)6 
confined  in  a  strong  cage.  If  mad  he  will  show  advancing  symp- 
toms, and  die  in  three  or  foiu*  days.  It  is  imjwrtant,  therefore,  to 
recognize  the  symptoms  of  rabies  in  the  dog. 

St/mpto^m8  of  rabies. — The  earliest  symptoms  are  restlessness, 
dulness,  and  a  tendency  to  shun  the  light.  The  dog  ofttm  roves 
far  and  wide,  and  has  a  morbid  api)etite  for  jneces  of  stick,  hay, 
stones,  &c.  In  the  next  stage  he  may  nish  wildly  about,  biting 
other  dogs,  inanimate  objects,  or  men,  frequently  those  to  whom 
he  has  been  i)reviously  attached.  The  appetite  is  lost ;  there  is  a 
desire  to  drink,  and  thc^  muzzle  is  i)ut  into  the  water,  but  none  is 
taken.  Finally  he  bc^comes  i)amlyzed,  the  lower  jaw  l)egius  to 
drop,  the  Iwirk  changes  to  a  chamcteristic  hoai-se  howl  fi*om  ])haryn- 
geal  paralysis;  next  the  limbs  fail,  and  finally  the  muscles  of 
resi)iration.  Sometimes,  however,  advancing  paralysis  is  the  only 
Hymi)tom,  the  power  of  barking  lx?ing  then  lost.  This  fonn  of  the 
disease  is  callfxl  dumh  rabica. 

Post-inorttm  ait/hfi  of  rabies. — Tho  stomach  contains  liay,  sticks, 
stones,  &('.,  and  its  mucous  membrane  is  cong*»st<Hl  and  sciittennl 
over  with  small  luemoiThages.  The  trachea  is  congested  and  maj' 
also  be  dotted  over  with  small  hfemorrhages.  The  nenous  system, 
especially  the  cord  and  medidla,  show  signs  of  acute  myelitis.  This 
begins  with  an  exudation  of  leucocytes  into  the  sheatlx^  vii  v^iiXjcA 
vessels,  then  hiemorrhage,  and  finally  soitemng.    11  «i  "^ot^wixv  ^1 
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the  medulla  or  oord  is  required  for  inoculating  purposes,  a  piece 
should  be  placed  at  once  in  a  20  p.c.  solution  of  glycerine  and  kept 
there  for  thi'ee  or  four  days  to  kill  septic  micro-organisms;  an 
emulsion  is  then  made  and  a  drop  or  two  injected  under  the  dui'a 
mater  of:  a  rabbit,  which  will  die  in  from  eighteen  to  twenty-one 
days  showing  iirst  excitement,  and  then  paralysis  of  the  hinder 
limbs,  extending  later  to  the  fore-limbs  and  head. 

Pathology  of  hydrophobia, — ^The  principal  />ofi/-wor/^m  changes 
have  been  found  in  the  medulla,  especially  about  the  region  of  the 
glosso-pharyngeal,  pneiuno-gastric  and  hypo-glossal  nuclei,  and  in 
the  cerebral  cortex.  They  consist  in  the  infiltration  of  the  peri- 
vascular sheaths  with  leucoc^^tes,  thrombosis  of  the  medium-sized 
vessels,  small  haemorrhages,  and  degeneration  of  the  noiTO  cells; 
in  short,  as  in  animals,  of  an  ac^ute  myelitis.  The  theory'  now 
generally  held  with  regard  to  the  pathology  of  the  disease  is  that 
the  poison,  after  remaining  for  a  variable  time  dormant  in  the 
wound,  multiplies  or  matures;  and  then  that  either  it  or  its  pro- 
ducts slowly  enter  the  blood  and  set  up  a  specific  inflammation  in 
the  medulla  and  cerebral  cortex,  whereby  their  power  of  resistance 
to  reflex  initation  is  diminished  or  lost.  Hence  the  occiurence  of 
the  spasms  on  the  slightest  provocation.  Finally,  that  should  the 
patient  not  succumb  to  spasm  of  the  glottis  or  muscles  of  respira- 
tion, the  aiftx'ted  neiTe-conti-es  become  exhausted  and  no  longer 
respond  at  all  to  the  i-eflexes  necessary  to  CAtry  on  life,  and  tiie 
heart's  acrtion  in  consequence  ceases.  The  nature  of  the  poison  is 
not  known,  though  the  belief  is  gtiining  ground  that  the  disease 
depends  in  some  way  ui>on  a  micro-organism,  since  rod-like  bodies 
have  bcK>n  dis<'ovei'ed  in  coimection  with  the  hafinon-hagic  lesions 
in  th(»  cerebral  cortex,  and  a  micro-organism  has  lx»en  isolated  by 
inoculating  fowls  with  the  virus  taken  from  rabid  animals. 

Symptoms  of  hydrophobia, — At  first  there  may  l)e  pricking  pain, 
perhajw  sonu*  retlness  and  tumidity,  at  the  site  of  the  wound,  which 
has  gt'norally  long  since  healed.  The  patient,  if  an  adult,  has  often 
much  mental  anxiety,  and  with  the  onsi»t  of  tlie  symptoms  may  become 
melaiu'holic.  As  the  disease  iKX'onies  fully  develojied  the  s^'mptoms 
j)(.>int  to  disturbance  in  the  me<lulla,  esiK*cially  al)out  the  centivs  for 
deglutition  and  ix»spiration.  Thus  there  is  incivasing  diificulty  in 
swallowing  in  conse<iuence  of  i)haiyngeal  spasm,  and  a  i^eculiar 
dirk  in  respinition  in  conse<iuenee  of  spasm  of  the  diaphnigm. 
Tlie  ]t]iarvngeal  spasms  are  at  first  only  excittnl  by  attempts  to 
swallow,  but  sul>s<»<juently  the  sight  of  water  and  the  sound  of  its 
tiicklinjr  from  one  vess<»l  to  another,  a  blast  of  cold  air,  or  a  sudden 
li^'ht  is  surtieieiit  to  set  them  up.  Swallowing  is  now  quite 
iniiM»sil»le,  and  viscid  saliva  is  forcibly  hawked  up  and  ex}X)c- 
tojutt'i]  a]M)ut.  The  sjMisms  which  begin  in  the  pharynx  extend  to 
^/if  nnisch's  of  ivspiintion  and  then  become  gi>nural ;  the  pain  is 


HYDROPHOBIA.  143 

aguiiiziiig  and  the  patient  may  have  halliicijiations  or  violent 
deliriiun,  but  often  remains  sensible  of  his  dreadful  condition  to 
the  end.  I'aralysis  finally  ensues,  and  death  usually  occurs  from 
involvement  of  the  respiratory  muscles.  The  spasms  sometimes 
diminish  as  the  panilj'sis  advances,  and  the  patient  may  sink  into  a 
delusive  calm,  duiing  which  the  power  of  swallowing  may  be 
regained.  Sometimes  the  chief  symptom  throughout  is  advancing 
paralysis.     Such  cases  resemble  dumb  rabies  of  dogs. 

Death  may  be  due  in  the  earlier  stages  to  spasm  of  the  glottis  or 
muscles  of  respiration  ;  later  to  paiulysis  of  the  muscles  of  respira- 
tion or  to  exhaustion. 

Dinynmis, — The  inter mittait  character  of  the  spasms  {clonic 
spasms)^  the  hallucinations,  and  the  escape  of  viscid  saliva  from  the 
mouth,  will  generally  sei-ve  to  distinguish  hydrophobia  from 
tetanus  following  the  bite  of  a  dog,  and  from  false  or  hysterical 
hydrophobia.  In  the  latter  case,  too,  the  convulsions  will  cease  if 
the  patient  is  put  under  chloroform. 

The  2>^rogn<m8  when  the  disease  has  once  developed  is  hopeless. 
There  is  no  authentic  case  of  recoveiy  from  hydrophobia. 

The  treitment  may  be  divided  into  the  preventive  and  palliative. 
Preventive  treatment.  If  the  patient  is  seen  immediately  after  the 
bite,  we  should  endeavoiu*  to  remove  the  poison  from  the  wound,  or 
else  destroy  it.  This  may  be  attemj)t(Hi  by  sucti(m,  a  procedure 
which  appears  to  be  (^iiite  safe  j)rovided  there  is  no  crack  or  abrasion 
about  the  lii)s  or  tongue ;  or  if  at  hand,  a  cui)ping-gla8s  may  bo 
apjilied.  The  parts  should  afterwanls  be  excised  or  thoroughly 
cautenze<l,  the  best  caustics  being  nitric  a(!id,  nitrate  of  silver, 
caustic  pota^sh,  and  i)iu'e  carbolic  acid.  It  has  been  advised  that  if 
the  wound  has  already  healed  wh(>n  the  patient  is  seen  the  cicatrix 
should  Ix^  cut  out;  but  it  is  more  than  (luestionablo  if  this  pro- 
cedure is  of  any  value,  especially  as  it  appeal's  that  if  inoculation 
by  M.  l*asteiu''s  method  is  resortcnl  to  before  symptoms  come  on, 
the  disease  may  bo  effectually  prevented  from  developing. 

Pasteur  s  treatment. — This  consists  in  obtaining  a  viiiis  of  fixed 
strength  and  then  attenuating  it  so  that  it  can  bo  safely  inoculated. 
To  obtain  the  fixetl  vii-us  the  disease  is  transmitted  through  a  series  of 
rabbits,  tlie  i>eriod  of  incubation  becoming  less  and  less  as  the  yinm 
incre4ises  in  intensity,  till,  after  passing  through  ui)wanl8  of  eighty 
rabbiti?,  the  pericnl  of  inoculation  is  found  to  be  constant  and  the 
virus  of  maximum  intensity.  A  i-abbit  inoculated  with  tliis  fixed 
virus  always  develops  sj-mptoms  on  the  7th  day  and  dies  on  the 
lUth.  To  attenuate  the  virus  a  portion  of  spinal  cord  of  a  rabbit 
inoculated  with  the  fixed  virus  is  suspended  in  a  sterilized  Ixjttle 
over  caustic  potash.  As  the  cord  dries  the  virus  becomes  less 
virulent,  so  that  after  2  days'  diying  a  rabbit  mocwYvxV^^  >«\'Cti  *^ 
dies  in  from  U  to  17  days;  after  7  days*  drying  itom  1^  Vo  1^  ^'^^\ 
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after  11  days*  drying  from  30  to  3o  days;  until  after  12,  13»  or 
14  days*  drjdng,  its  virulence  is  completely  lost.  An  emulsion  is 
made  of  O'd  centigrams  of  spinal  coi'd  in  2  cubic  centimetres  of 
sterilized  l)eef-tea,  and  a  drop  or  two  is  8ulK'utiin(K)Usly  injected 
under  the  skin  of  the  abdomen  or  flank.  The  coixls  are  used  in  an 
ascending  series  from  the  14th  or  15th  day  of  drying  iii)wards, 
until  on  the  9th  day  of  treatment  a  coixl  which  has  been  di-iod  for 
only  3  days  is  used.  The  ti-eatment  is  continued  for  16  days.  Tlie 
above  is  known  as  the  Simple  method.  For  face-bites  a  more  rapid 
method  has  been  found  necessary  to  prevent  the  disease.  In  this, 
which  is  called  the  Intensit^e  method^  a  cord  of  only  3  days*  drj-ing 
is  used  on  the  6th  day,  and  the  treatment  is  continued  with  two 
days*  intermission  until  the  20th  day.  This  method,  however, 
appears  to  be  somewhat  dangerous,  a  few  patients  so  treated  having 
died  with  symptoms  of  the  paralytic  form  of  the  disease  similar  to 
that  induced  in  animals  by  inoculation. 

PaUiative  treatment, — When  hydrophobia  has  supeiTcned,  all  that 
can  be  done  is  to  relieve  symptoms.  Thus  the  patient  should  be 
placed  in  a  darkened  room,  and  ever}*  soiu-ce  of  irritation  that  may 
cause  si)asm  avoided.  Opium  and  morphia  should  also  l)e  given 
for  the  same  'puqiose.  Chloi-al,  chlorofonn,  eserine,  pilocarjnne, 
curare,  and  many  other  drugs  have  b(»en  given  ;  but  all  are  use- 
less, and  some,  as  chloroform  and  curare,  are  not  unattended  with 
dang(*r. 

Tetanus  is  a  disease  in  which  the  voluntary  muscles  are  thrown 
from  time  to  time  into  a  state  of  intense  8i)asm,  whilst  they  remain 
in  the  intei"vals  in  a  condition  of  constant  cxsntraction  {touiv  spasm). 

Cause. — Tetanus  was  formerly  attiibuted  to  a  lesion  of  the  j)eri- 
pheral  nerves;  but  i*econt  researchej^  have  shewn  that  it  is  an 
infective  disease  depending  VL\Kn\  a  si)ecific  virus  generated  by  tlic 
growth  of  a  micro-organism  {iMiciUus  tetani).  It  is  espetdally  pro- 
vident in  hot  climates,  and  amongst  the  negro  i*aces ;  it  occurs 
more  often  in  men  than  in  women,  and  in  military  than  in  civil 
practice.  It  is  seldom  met  with  in  this  countrj'  except  in  connec- 
tion with  a  wound,  and  is  especially  common  after  lacerated  and 
punctured  wounds  and  bums ;  but  it  has  been  known  to  occur  aft<'r 
eveiT  kind  of  wound,  fi'om  a  mere  sci*atch,  or  the  ligature  of  a  pile 
or  the  umbilical  conl,  to  ainjmtation  of  the  thigh  or  other  capital 
oj)oniti()n.  Ti'tamis,  however,  has  Ix^en  more  often  oljHeiTed  to 
occur  when  the  wound,  wliatever  its  cause  and  chamcter,  is  in  a 
w^ptic  condition.  Exi)osure  to  cold,  dam]),  and  sudden  changes  of 
temiKTature  were  believed  to  influence  it«  ]>rcKluction,  and  where 
tetiinus  occurs,  as  it  sometimes  does,  indeiKJiidently  of  a  wound, 
were  reganlcnl  by  some  as  the  essential  cause.  It  is  more  ]>ix>bal>le, 
however,  that  such  conditions  merely  act  as  dei)ressing  agents,  and 
that  the  micro-organism  in  these  cases  gains  admission  through  a 


Mcnitch  or  abraeioii  which  has  been  overlooked,  or  by  absorption 
through  the  unbrokpn  mucous  or  cutaneous  surface. 

Tetanus  is  inoculablo  from  animal  to  auimal,  and  probablj'  from 
animals  to  man,  since  a  veterinary  surgeon  hati  lately  died  of  tetanus 
after  making  a  post-mortfm  examination  on  a  horao  dead  of  the  discone. 

Pathology. — Hut  little  is  discoTorable  on  port-mortfin  examination. 
At  times  the  nervea  leading  initn  the  wound  have  been  found  con- 
getrtod,  at  other  timcH  unaltered  in  appearance.  lIj-XK^nemia  of  the 
medulla  and  cord,  exudation  in,  and  degeneration  of  the  grey 
matter,  anil  hlemorrhage«  in  the  white  columns,  have  been  noted 
in  some  cases;  whilHt  in  others  nothing  abnormal  in  the  nerve- 
centres  has  been  discovered.  The  Mer  virui  of  the  pathology  of 
tetanus  was  that  the  disease  depended  upon  a  primary  lesion  of  the 
peripheral  nerves,  and  that  the  irritation  thus  produced  was  con- 
vej-cd  by  the  injured  nerve  to  the 
norve-c«ntro8,  where  it  became 
porristent.andcoTitinuingaftorthe 
real  cause  hud  been  remnved,  gave 
rim-  to  muscular  spasui  in  various 
parts  of  the  body.  The  mnltrii 
riew  is  that  the  discaso  is  due  to 
a  spocific  virus  which  attecte  the 
medulla  and  cord  in  a  way  similar 
to  strj'chnine.  The  virus  ((rfum'n, 
Mttno-toxin)  is  ii  chemical  com- 
pound, but  according  to  the  re- 
wiirchcs  of  Yuillard  and  Vincent, 
in  neither  an  alkaloid  nor  an 
alhumusc,  but  is  allied  to  snake- 
piirtim.  It  is  generated  in  a 
wound  by  the  growth  of  the  tetanus  bacillus.  When  no  wound 
existe.  it  is  believed  that  the  virus  may  gain  admission  by  absorp- 
tion through  the  unbroken  mucous  or  cuteneous  surface.  It  is 
only  (jiiite  recently  that  an  absolutely  pure  culture  of  the  bacillus 
has  been  obtained  (Fig.  43).  The  ba«iIIUB  oci'urs  as  long  delicate 
threodd  with  slightly  rounded  ends.  When  sporing,  these  threads 
bre-ak  up  into  short  rods  which  usually  develop  a  spore  at  one  end, 
giving  them  a  drum-stick  shape.  It  is  aniprobic,  and  hence  i-a])idly 
loses  its  virulence  on  exposure  to  air.  Its  special  habitat  would 
aiii>eur  to  be  oitlinary  earth,  thus  serving  to  explain  the  fre- 
quency of  ti'tanus  in  the  wounded  who  have  been  allowed  to  be  on 
the  ground  after  battles.  It  has  been  found  in  the  surrounding))  of 
horscH.  the  floor  of  stables,  and  in  soil  taken  from  beneath  the  Hoor 
of  hospital  wards  in  which  casen  of  tetanus  have  <>ccum<d.  The 
bacillus  only  exists  in  the  soil  or  the  wound  ;  not  in  the  blood  or 
norrous  syatem. 
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The  B^mptoms  ubually  begiii  by  a  fei^liug  of  stiffness  in  the 
muscles  of  the  neck ;  the  patient  conipLiins  that  he  is  anuble  to 
Open  his  mouth  widely  (trismus),  and  that  his  thitxat  feels  sore  on 
swallowing.  On  examination,  the  musck^s  of  the  neck,  the  mas- 
seters,  and  i)erhap8  the  abdominal  musck^s,  are  found  hanl  and 
rigid,  and  the  face  pret»ents  a  charac^teristic  expression  from  the 
angles  of  the  mouth  being  drawn  slightly  upwards  by  the  contnic- 
tioD  of  the  facial  muscles.  Later,  other  of  the  voluntai'v  muscles, 
especially  those  of  respii'ation,  become  affected,  and  distinct  spasms 
attended  with  severe  pain  and  var^-ing  in  duration,  occur  from  time 
to  time.  The  spasms  are  induct  by  the  slightest  irritation,  a 
breath  of  air,  the  least  noise,  the  merest  touch,  and  the  remissions 
become  shorter,  or  only  partial,  as  the  disease  is  fully  established. 
Dazing  the  spasms  the  face  assumes  an  expression  of  intense 
aiig}nah.{risus  sardoukus),  the  n^spirations  and  pulse  are  quickened, 
and  the  body  is  vaiiously  contorttKl.  Thus,  when  the  spinal 
muscles  are  chiefly  affected  the  back  becomes  archwl.  so  that  in 
severe  cases  the  patient  rests  only  on  his  head  and  heels  {opistho- 
toiwB) ;  more  rarely  the  body  is  bent  forwaixl,  being  rolled  u})  as  it 
were  like  a  baU  {emjyroatkotonos)  ;  whilst  still  more  i-arely  it  may  be 
drawn  to  one  or  other  side  {pUurostkotonos).  The  skin  is  bathi^d  in 
perspii-ation,  the  urine  concH^ntrated  and  high  coIouixkI,  and  the 
bowels  obstinately  confined.  The  temjK'i^ature  may  i-emaiu  noimal, 
or  be  but  slightly  rais(^d ;  though  sometimes  shortly  In^fore  death 
it  runs  very  high,  and  has  bet*n  known  to  i-egister  112"  Falir.  Tlio 
patient  is  unabk'  to  skH.»p,  but  the  intellect  continues  clear  to  the 
end.  Death  may  occur  from  si)asni  of  the  glottis,  si»asm  of  the 
ix'siwratory  mu.»4cles,  or  fi-om  exhaustion  or  syncop<'.  Ik'cijvery 
hanlly  vwr  takes  place  when  the  s\nn])toms  aiv  acute,  but  if  the 
pitient  ^urvivrtill  the  twelfth  day  tlie  inxigno-sis  is  more  favouiiible, 
and  becomes  more  and  moiv  st)  everv  dav. 

Piatfiiottifi. — Fn»m  strychnine  jKiisoning  and  hydrophobia,  tetanus 
is  distinguisluMl  by  tlie  spanms  l)eing  of  a  toni(?  instead  of .  a  clonic 
character,  and  further  from  hydro])hobia  by  the  absi'uce  of  halluci- 
nations and  the  di.scliarp'  of  viscid  saliva,  signs  which  are  chaiai*- 
teriMie  of  tliat  afVection. 

Tnatinrht.-  llitli«'i1o  the  tn-aitment  has  ctmsisted  in  attempting 
to  tide  the  ]>atient  over  the  first  few  days  in  the  hojK»  that  the 
affeetion  might  iM'come  less  aeut<*  and  gi*adually  weiu*  itself  out. 
Thus  little  or  nothing  could  Ix*  donelx'vond  sui>i)oi'ting  the  strength 
with  fluid  nourishment,  administeiinl  ]>v  the  it'ctum,  if  the  jmtient 
is  unable  to  swallow,  and  piwenting  the  sjiasnis  as  nnn*h  as 
]>ossil)lt;  by  the  most  absolute  quiet,  the  avoidance  of  all  sources  of 
irritation,  the  employment  of  such  .si-datives  as  chloral  or  oj)ium, 
and  relieving  the  constipation  by  i)urgatives  and  enemata.  Cuiara, 
luflntij  hemp,    Culalmr  l)ean,   eseiine,  and  numerous  other   drugs 
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internally,  and  subcutaneous  injections  of  carbolic  acid  (Jth  of  a 
grain),  paraldehyde,  pilocarpin  and  urethane,  have  all  had  their 
advocates,  and  cases  have  lxH>n  repoi-ted  in  which  success  was 
attiibuted  to  their  use.  The  treatment  of  tetanus,  however,  has 
through  the  recent  researches  of  Behring,  Kitasato,  Tizzoni,  Can- 
tani,  Boux,  Vaillard  and  others,  been  plac^  on  a  different  footing, 
and  the  injection  of  the  tetanus  antitoxin,  with  the  excision  of  the 
wound,  althougli  success  has  not  yet  been  met  with  in  any  case  that 
might  not  possibly  have  otherwise  recovered,  may  be  looked  upon 
as  the  only  rational  treatment.  It  has  been  found  bj'  these  ob- 
servers that  the  blood  serum  of  animals  rendered  immune  to  tetanus 
by  previous  injections  of  the  tetanus-poison  {tetano-toxin)  taken 
from  a  wound  or  from  artificial  cultures  of  the  bacilli,  possesses  the 
power  when  injected  into  another  animal  of  destroying  the  toxic 
properties  of  the  tetano- toxin,  or  of  conferring  immunity  on  the 
animal  even  though  twenty  or  thirty  times  the  amount  sufficient  to 
kill  be  injected.  In  an  ordinary  case  of  tetanus,  however,  the  in- 
jection of  the  antitoxin  is  not  sufficient,  in  that  fresh  doses  of  the 
poisfm  are  continually  being  generated  by  the  bat'illi  in  the  wound 
and  absorbe<l  into  the  sj'stera.  (.)n  the  earliest  signs  of  tetanus, 
therefore,  the  wound  should  \)o  freely  excised  or  amputation  per- 
forminl  before  the  antitoxin  treatment  is  begun;  The  antitoxin  which 
is  obtained  by  evaporating  the  s<»rum  to  drj'iiess  in  vacuo,  in  which 
stat«  it  can  bt*  kept  indefinitely,  should  be  ilLssolved  in  ten  times  its 
weight  of  juire  distille<l  water,  and  inje<jted  sulK'utaneously  into  any 
part  of  the  l^ody,  i>referably  the  abdominal  walls  or  the  inner  part  of 
the  thigh.  The  dose  will  <lei>end  upon  the  seventy  of  the  case  and 
the  i^enod  of  the  dise^ise  at  which  the  treatment  is  l)egun.  For  a 
case  of  modeiiite  severity  it  is  I'ecommended  to  \ise  2.|  gi-ammes  aa 
a  first  injection  and  half  a  gi*amme  daily  for  the  next  four  days. 
In  a  severe  case  and  in  onf^  in  which  treatment  has  not  l)eeu  begun 
ujitil  some  days  after  the  symptoms  have  come  on,  4J  grammes 
may  be  injected  at  once,  and  ^  gramme  to  1  gi'amme  usckI  subse- 
cjuently,  at^coixling  to  the  effect  of  a  fii'st  dose.  In  prei>aring  and 
injecting  the  antitoxin,  care  must  be  taken  that  it  does  not  come 
into  contact  with  chemical  antiseptics  or  heat,  since  both  impair  its 
action. 
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SECTION  ni. 
Injuries  of  Special  Tissues. 

INJURIES  OF  bones. 

Fractures. — A  fracture  may  be  defined  as  a  sudden  and  forcible 
solution  of  continuity  of  a  bone. 

The  Causes  of  fracture  are  predisposing  and  exciting.  1.  The 
predisposing  cattses  may  bo  enumerated  as  senile  atrophy,  fatty 
degeneration,  rickets,  mollities  ossium,  locomotor  ataxy,  tubercle, 
syphilitic  gummata,  caries  and  necrosis,  and  malignant  growths ; 
in  brief,  any  condition  rendering  the  bone  unusually  fragile,  to 
which  may  be  added  the  male  sex  as  more  frequently  ex]K)sing  to 
violence.  2.  The  exciting  causes  are  either  external  violence  or 
muscular  action,  (a)  External  violence  may  be  direct  or  indirect. 
In  fracture  from  direct  violenco  the  bono  is  broken  at  the  spot 
where  the  violence  is  applied.  Such  fractures  are  usually  attended 
with  more  serious  consequences  than  fractures  from  indirect  violence, 
since  the  soft  parts  are,  as  a  rule,  much  injured,  and  the  fragments 
comminuted  or  fissured,  and,  perhaps,  driven  into  important  organs, 
as  the  lung  in  fracture  of  the  ribs,  or  the  brain  in  fracture  of  the 
cranium,  &c.  In  indirect  violence  the  fracture  occurs  at  a  distance 
from  the  spot  where  the  violence  is  applied,  as,  for  instance,  a 
fracture  of  the  clavicle  from  a  fall  on  the  arm.  The  bone  usually 
breaks  at  its  weakest  spot,  and  the  fractiut)  may  be  rendered  com- 
pound from  the  fragments,  which  are  often  sharp  and  iii*egular, 
being  driven  through  the  soft  parts.  Fracture  from  indirect  violence 
is  most  common  in  the  bones  of  the  extremities,  and  the  Imiso  of  the 
skull.  (6)  Muscular  actiony  except  in  the  case  of  the  patella,  is  not 
a  common  cause  of  fracture.  When  the  long  bones  are  broken  in 
this  way,  they  are  usually  the  seat  of  some  of  the  affections  mentioned 
a])ove  as  prcniisposing  causes.  'VNTien  a  l)one  infiltrated  with  a 
malignant  growth,  or  softened  by  mollities  ossium,  breaks  from 
verj'  slight  N-iolence,  the  fracture  is  said  to  occur  spontaneously. 

Varieties  of  fracture, — A  fracture  is  said  to  be  «tm/>/e  when  the 
skin  covering  it  is  not  broken  ;  coinjwuud  when  a  wound  thi-ough 
th(»  skin  and  soft  parts  leads  down  to  the  seat  of  the  fracture. 
"NVhothor  simj>le  or  comi>oiuid,  fractures  are  further  spoken  of: — 
1 .  Accoi-ding  to  their  extent,  as : — complete^  when  the  bone  is  broken 
quite  across ;  incomplete  or  greenstick^  when  jmrtially  broken  and 
partially  bent ;  comminuted,  when  broken  into  several  pieces  ;  and 
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mvltiple,  when  two  or  more  distinct  fractures  occur  in  the  same  bone, 
or  in  different  bones.  2.  According  to  the  condition  of  the  frag- 
ments, as : — impacted y  when  one  fragment  is  driven  into  another ; 
fisBuredy  when  there  is  a  mere  crack  through  the  bone  without  difi- 
pluceinent ;  depressed,  when  one  fragment  is  pressed  in  below  the 
surface,  as  in  some  fractures  of  the  cranium ;  punduredy  when  there 
is  a  small  perforation  with  driving  inwards  of  the  fragments ;  and 
splinieredj  when  only  a  fragment  of  bone  is  chipped  off.  3.  Accord- 
ing to  the  line  of  fra<'ture,  as :  —transverse^  obliquey  spiral,  longi- 
Uidimih  or  stellate,  terms  which  sufficiently  explain  themselves.  A 
fractui-e,  moreover,  is  said  to  bo  complicatetl,  when  associated  with 
other  injuries,  as  rupture  of  the  main  artery  of  the  limb,  implication 
of  a  large  joint,  &c. 

Displacemerd  of  the  fragments,  especially  in  the  bones  of  the  limbs, 
commonly  occurs,  except  the  fracture  is  transverse,  when,  as  in  the 
case  of  the  tibia,  there  may  be  little  or  none.  The  causes  of  the 
displacement  may  be  enumerated  as:  1.  The  weight  of  the  limb 
acting  on  the  lower  fragment ;  2.  Muscular  contraction ;  and  3.  The 
violence  producing  the  fracture.  The  amount  of  displacement  will 
depend  in  part  on  the  direction  of  the  line  of  fracture,  and  in  part 
on  whether  the  periosteum  is  or  is  not  torn.  Thus  the  displace- 
ment isusually  considerable  when  the  fracture  is  oblique,  insignificant 
when  transverse,  especially  if  the  periosteum  is  intact.  The  die- 
placement  is  spoken  of  as  angular,  lateral,  longitudinal,  and  rotatory , 
according  to  the  direction  which  the  fragments  bear  to  each  other. 

Signs,— Hetove  examining  for  fracture,  the  clothes  should  be 
carefully  removed,  and  the  parts  handled  tenderly,  lest  a  simple 
fracture  be  converted  into  a  compound  by  a  sharp  fitigment  being 
driven  through  the  skin.  Thus,  in  the  case  of  the  leg,  the  boot 
should  be  cut  off,  the  trousers  ripped  up  the  seam,  and  the  stocking 
split  with  scissors.  The  injured  side  should  always  be  compared 
with  the  sound  side.  The  general  signs  of  fracture  are : — 1 .  Altera- 
tion in  the  shape  of  the  part ;  2.  Swelling ;  3.  Loss  of  function  ; 
4.  l*retoniatural  mobility ;  5.  Shortening ;  6.  Pain ;  7.  Crepitus ; 
8.  The  sensation  of  a  sudden  snap  or  giving  way  of  the  bone 
experienced  by  the  patient.  No  one  of  the  above  signs 
alone,  except  crepitus,  is  absolutely  diagnostic  of  fracture ; 
and  crepitus  itself,  when  the  fragments  aix)  impacted,  may 
be  absent,  or  may  be  simulated  by  joint-crepitus,  effusion  into 
the  sheaths  of  tendons,  emphysema,  and  by  the  grating  of 
osteoi)h\'tes  in  chronic  osteo-arthritis.  True  crepitus,  however, 
having  l)een  once  felt,  can  hardly  aftei'wardw  be  mistaken ;  it  is 
i-eadily  distinguishnl  from  false  crepitus  by  its  harsher  and  more 
grating  chanu'ter.  The  shortening  may  bo  natural  or  due  to  some 
previous  injury  or  disease,  as  a  former  f nurture,  osteo-arthritis,  &o.  y^fl 
shortening  also  occurs  in  dislocation.     Increased  mobility  may  nO^^T 
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be  present,  as  when  a  fracture  is  firmly  impacted.  Paiii  may,  of 
eourse,  occur  from  causes  other  than  fracture ;  it  may  often  be 
elicited  in  fracture  when  crepitus  cannot  be  obtained.  SweUingy 
lass  of  function,  and  alteration  in  the  shape  ot  the  part  may  be  present 
n  other  injuries,  but  are  useful  signs  in  some  forms  of  fracture. 
Too  much  weight,  it  need  hardly  be  said,  should  not  be  given  to  the 
patient's  aensaiions,  as  a  snap  or  feeling  of  the  bone  giving  way  may 
occur  in  rupture  of  a  tendon,  ligament,  &c. 

The  Diagnosis  is  often  difficult,  especially :  —  1 .  When  the  fracture 
is  near,  or  extends  into,  a  joint,  owing  to  effusion  of  blood  or  syno- 
vial fluid  intx)  the  joint-cavity.  2.  When  there  is  great  extravasa- 
tion of  blood,  or  later,  effusion  of  inflammatory  products  about  the 
fragments.  JJ.  AMien  the  fracture  is  transverse,  and  there  is  no 
displacement,  especially  if  the  fragments  are  held  in  position  by  a 
companion  bone,  as  the  fibula  in  fracture  of  the  tibia.  4.  When 
the  fi'acture  is  subperiosteal.  In  the  cranium,  a  simple  uncom- 
plicated fissured  fracture  cannot  be  diagnosed. 

How  to  obtain  crepitus, — Grasp  the  limb  firmly  above  and  l)elow 
the  suspected  fi-acture,  and  when  there  is  shortening,  make  exten- 
sion to  bring  the  rough  surfaces  into  contact.  Then  gently  attempt 
to  move  the  lower  on  the  upper  fragment.  IIa\dng  once  assured 
yourself  that  crepitus  is  present,  desist  from  your  manipulations,  as 
they  not  only  give  the  patient  pain,  but  injure  the  soft  jmrts.  In 
some  cases,  as  in  fracture  rif  the  neck  of  the  femur,  where  the 
nature  of  the  injury  from  the  presence  of  other  signs  is  quite 
obvious,  (Toi)itiis  should  not  be  sought  lest  an  imj)ttcted  fracture  be 
rendered  non-impacted  and  ufterwaids  remain  ununited,  or  the 
IKJiiosteuni  uniting  the  fragments  be  torn,  and  a  like  result  ensuo. 

The  Method  of  rniou  is  similar  to  that  which  occurs  in  the  healing 
of  a  wound  of  the  soft  paHs  by  the  first  intention.  Blood  is  at  fii-st 
extra vasiitiHl  botwet^n  and  around  the  fragments  (Fig.  44).  Then 
(juickly  follows  a  sini])le  traumatic  inflammation ;  the  j)eri(>Hteiim 
and  adjacent  soft  tissues,  togr»ther  with  the  medulla,  l>ecome  in- 
filtrated with  leucocytes,  which  have  escaped  from  the  vessels  of  the 
inflamed  ])enosteuni,  medulla,  and  bone,  and  by  proliferating  tissue 
cells  deiived  from  these  ])ai'ts.  The  inflammation  subsides  in  a  few 
days,  leavinji:  the  fragments  embedded  in  a  mass  of  soft,  re<l, 
gelatinous  mat<'rial  [grauuhUiim-tif(8ue)^  derived  chiefly  from  the 
leiicocyti's  and  ]»roliferated  tissue  cells,  but  according  to  soni(» 
observ.Ts  in  jiart  from  the  remains  of  the  extravasated  blood  that 
has  nut  been  al»sorl)e<l.  This  giimuhition-tissue,  which  is  calhKl 
nillus,  consists  h;'re,  as  in  the  union  of  soft  jwii'ts,  of  small  round 
c.lls  with  a  small  amount  <)f  finu  intercellular  substance',  and 
dclic.it.'  loops  (»f  capillaries,  which  are  denved  in  part  fnan  the 
vessels  in  the  Haversian  canals,  and  in  part  fnmi  the  vessc'L*  in  the 
pfnustfuin.  !tiu\  iuVyAvi^ni  soft  tissues.     It  is  found  (1)  rej)lacing  the 
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]>C'n(MtPiiiii.  nnd  extoiiding  for  some  distance  around  the  bone,  above 
niid  below  the  lino  of  fracture,  foiming  a  spindle-shaped  tumour,  by 
which  the  ends  of  the  fragmente  ar«  surrounded,  as  it  were,  with  a 
ferrule  {rneheiifhing  fallal,  Fig.  45,  a)  ;  (2)  replaciug  the  medulla 
fur  ><omc  little  itistance  up  nnd  down  the  medullary  rana'  [iatrmal 
fillui,  Fip.  4.),  n) ;  mid  Inter  (3)  lietween  the  ends  of  the  fragmpnbi 
[pernnnxul,  intfrmeiliate  or  tlrfiiiiUre  ailliit,  Pip,  -15.  o).  Tho 
cusheathing  etilluii  and  internal  <ralluit  are  gradiully  urgnnixed  into 
libruurt  tisHiie,  bt'ooiuiiig  hanlor  and  finuer,  and  in  aniuials,  and,  in 
Willie  instances",  in  rhildrfn,  are  (rnivprted  into  caitilage,  or  fibro- 
cottilftge.  The  imtonuost  layers  of  the  filiroiis  tiwtue  into  which  the 
ensheiithiiiij  ralliir*  iw  th«»  converted,  fonii  a  new  pcrioateum.  fWfi- 
cati'in  lit  thp  cnnheathinp  ciillus  now  Iwgins — fteneivlly  in  the  anglo 
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1  ftw  boum  nFler  siui|>1e  frarture.  The 
i1  arparateil  from  tlie  lione  for  a  ulight 
uunance  ai>ove  ann  oeiaw  lue  fracture.  I!loi>d  is  extravaaaled  between  tlie 
fragments,  in  tbo  medullsiy  FansI,  and  iu  the  periDSteum  anil  other  wtt 
tissues  sinTonnding  the  fracture. 
Fio.  4r>.— Diagram  nf  tbe  iirncesa  af  re)>nir  in  aimple  fracture,  i,  Enshe&th< 
ing  a(ttii»  ;  a.  Interna)  ralliis  ;  c.  Perruanent  callus.  Cannncncing  osaiDca- 
tion  of  the  cneheatfaing  ailbis  ia  ini1ic-ile<l  l>y  tho  darker  ahading  at  the 
angle  between  the  jierioHtenni  am)  the  l>OBe, 

bi'twoeii  the  jipriin'teuin  and  the  Itone.  and  pnicoedH  along  the 
MU^uce  c.f  the  iKini',  where  it  i*  prtvwled  by  the  fommtiim  of  cells 
like  osteoliliiMtit.  and  also  liloiig  the  surfaee  of  the  ensheuthing  calliut 
lieneath  thf  ni'w  ponrwti'uni.  till  the  upjier  nnd  Iriwer  liiyers  nf 
upieif^-ing  eiiltuM  iini-t  o]i[>i)site  the  line  of  fnicturi'.  ()nHificntion  nf 
thi'  interniil  ditliLs  pii's  mi  at  the  paiiie  tiino.  I'eniianeiit  chIIuh,  (w 
MKin  UK  the  iiiiIh  rif  tin-  Imne iir<-  thus  fixeil  by  the  eiiHh<>athin(( nnd 
inti'i'iiiil  I'lillus.  i»  funned  hetw<-eri  the  ends  of  the  fnigmentn,  oiii] 
liiti'i'  iiIko  <iiidi'i'gi>''H  osititiciitioii.  It  ill  inidiably  derived  (1)  fnim 
li'ui'rH'vtfs  whicli  have  eseajied  fniiii  the  vessels  in  the  i'«Wif,!A. 
H:ivii-=iiin  ennulsot  the  inflamed  and  sottenw\vwA*iA  We  iTa^r«\tw\»y^ 
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and  (2)  from  a  proliferation  of  the  cells  of  the  connective  tiflsiie 
lining  these  parte.  The  enaheathing  callue  nnd  internal  callus 
having  discharged  their  fiuictionB,  are  gradually  absorbed. 

Where  the  ends  of  the  fragments  overlap,  the  enaheathing  callus 
fills  tip  the  angles  (Fig.  46) :  and  while  the  open  end  of  the 
medullary  canal  iu  each  fragm<;nt  is  thus  closed,  its  continuity 
3  is  restored  by  the  absorption  of  the  intervening 
walls  of  the  (xintigiious  and  overlapping 
frugnii'nta  (Fig.  Ifi).  When  the  frag- 
ments are  in  good  apposition,  and  are 
kept  at  reflt.  Little  or  no  enshoathing 
callufi  is  formed ;  but  when  there  is  much 
displacement,  or  rest  is  impossible,  as  in 
a  fractured  rib,  or  difficult  to  obtain  as 
in  a  fractured  clavicle,  a  considerable 
amount  is  produced.  In  children,  even 
when  the  parts  are  kept  at  r«st  and  in 
good  apposition,  the  formation  of  much 
cnsheathing  callus  is  the  rule. 

TrratrntTit. — Here  only  tho  indica- 
tions for  treatment  will  be  pointt^l  out. 
The  particular  methods  will  be  given 
under  Special  Fractures. 

A.   TrmtTnmi  0/ timple /Tadurf.—Ttie 
indications  ate— (1)  to  reduce  the  frac- 
ture, that  is,  to  place  the  fragments  in 
appoeition,  so  as  to  restore  as  far  as  ]>ob- 
Fia.   16.— Pnicturo    of    tho    siblo  the  bono  t<)  its  normal  shape;  (2)  to 
Femur    iritli   overlapping    keep  it  in  thispoaition  by  properly  applied 
fragments  to  show  round-     npjiaratus  till  firm  union  has  occurred ; 
ing  off  of  MgloK,  "id  re-    (3)  to  proniotc  the  restoration  of  tho 

'.i^TTv   1   Zr      7i    nominlfunctionsof  thepart;  and(4)to 

fHiiai    bv    abBorptiop    of      ,.      ,  .     .,  ,-,'.     ..  '  '    , 

intertening      Ijone      (St.     ""^'"^  '"  ""^  meanwhile  to  the  general 

lUrtliolimiew's      Hoflpitai     health  and  comfort  of  the  patient. 

JIuMuni).  1.  The  rt<liicti(m,  or  as  it  is  popularlj- 

I'jLlled  tho  setting  of  the  fracture,  should 

not  )h>  uiidciinken  until  the  apparatus  into  which  the  Umb  is  to  be 

{i.-nuiincntly  ]ilui'i-d  ix  ready ;  but  tho  fragments  nhouhl  bo  toni- 

jHinitily  fi.xcd  m  ti.i  tn  prevent  further  injury,  such  as  a  shaip 

frngiiic[it  Ix'iiig  foriTHl  through  the  idtin.    Thus,  in  the  cose  of  the 

lower  extri'mity,  tlip  injured  limb  may  be  bound  to  tho  sound  one, 

or  Hccuriil  by  ii  hiindken'hief  to  an  impromptu  splint  such  as  an 

unilirella  or  watking-Htick :  or  if  the  patient  is  not  seen  till  he  is 

iihT'miy  in   IkkI,  the  liiiib   may   be   placed   between  sand-bogs   or 

wriip]"il  ill  11  jiillow.    As  a  guiieral  rule,  the  fracture  should  be  rc- 

dui'i.-d  OH  sixin  uspusKibli';  but  where  there  is  much  swelling,  the  port 
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may  remain  wrapped  in  a  pillow  or  secured  by  sand-bags  till  the 
swelling  has  subsided.  When  the  fracture  is  transverse,  the  frag- 
ments will,  as  a  rule,  be  but  slightly  displaced,  and  little  as  regards 
reduction  will  Ix)  re(iuired.  In  other  instances,  as  when  the  line  of 
fracture  is  oblique*  considerable  trouble  in  bringing  the  fragments 
into  apposition  may  be  experienced.  The  chief  obstacles  to  be  over- 
come are  (1)  the  contraction  of  the  muscles,  which  are  thrown  into 
action  by  the  irritation  of  the  fragments ;  and  (2)  the  impaction  of 
the  frai{^n(?nti<,  or  the  inti»rpOHiti(>n  of  muscle  or  tc>ndon  between 
them.  The  splint  or  other  ap|)aratus  being  in  readiness,  extension 
in  the  case  of  fracture  of  a  limb  should  be  made  on  the  lower  frag- 
ment, preferably,  as  a  nde,  through  the  inteiTention  of  the  joint 
below.  Thus,  in  fracture  of  the  fore-arm  or  leg,  extension  should 
be  made  from  the  hand  or  foot  respectively,  whilst  counter-extension 
is  applied  at  the  same  time  to  the  upper  fragment,  also  preferably 
through  the  joint  above.  Whilst  steady  traction  is  thus  being 
made,  the  Surgeon  should  gently  manipulate  the  fragments,  and  he 
should  not  rest  satisfied  till  the  symmetry  of  the  part  has  been  as 
far  as  possible  restored,  and  the  limb  is  found,  both  on  inspection 
and  measurement,  to  correspond  as  near  as  may  be  with  the  opposite 
side.  In  this  position  the  parts  should  be  held  till  the  apparatus  for 
permanently  fixing  them  has  been  applied.  Where  great  difficulty 
is  experience<l  in  reducing  the  fracture  owing  to  muscular  spasm, 
the  limb  should  be  flexed  or  placed  in  such  a  position  as  will  tend  to 
relax  the  oj)posing  muscles,  or  if  this  does  not  suffice  an  aneesthetic 
may  be  administered.  At  times  the  subcutaneous  division  of  a 
tendcm  may  become  nocosaary  Iwfore  the  fracture  can  be  reduced. 
In  some  impacted  fractures,  as  of  the  neck  of  the  humerus  or. 
femur,  it  may  be  advisable  not  to  disturb  the  fragments,  as  by 
so  doing  non-union,  a  worse  condition  than  impacti(m,  may  rernilt. 
The  special  methfxis  of  reduction  which  may  be  required  for  certain 
fractures  will  be  given  under  Varieties  of  Fracture. 

2.  To  keep  the  /nu/meuts  in  ajtposition  till  uni(m  has  taken  place, 
numeroUH  contrivances  have  Ix.'en  invented.  They  may  be  said  to 
consist  of  s})lints,  cnMllcs,  fi'actiu:t}-boxes,  Ixindages  hardened  by 
]>last<'r  of  l*ans,  silica,  paraffin,  glue,  or  gum  and  chalk,  and  such 
material  as  gutta-})orcha,  poro])lastic  felt,  and  leather,  mouhUni  to 
the  individual  case.  In  oblique  fractures,  whf»re  the  ends  (»f  the 
l>one  cannot  l>e  retiiinc<l  completely  in  apposition.  Lane  advises  that 
an  incision  should  1h'  made  down  to  the  bone  and  the  fragments 
sccunnl  by  wiiiiig. 

The  method  of  applying  aplinta  will  l)e  better  learnt  by  three 
months*  dressing  in  the  wards  than  by  any  verbal  description. 
Tlie  points  that  sht)uld  l)e  chiefly  attende<l  to  are: — 1.  The  splints 
should  be  well  i)ad(led.  2.  l*r(»ssure  should  not  be  made  over  points 
of  bono.     .'5.  Strapping  or  bandages  should  not  be  "^ut  OTi\Aii\A^>\'^ 
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4.  Circular  constriction  of  the  limb  should  be  avoided,  o.  The 
splints  where  possible  should  reach  beyond  both  the  joint  above  and 
the  joint  below  the  fracture.  6.  The  fracture  should  not,  as  a  rule, 
be  covered  with  the  bandage.  7.  The  patient  should  be  soon  within 
twenty-four  hours  after  the  splint«  have  been  applied,  as  swelling 
of  the  part  is  apt  to  occur,  and  the  bandages  thus  become  too  tight. 
8.  The  part  having  once  been  properly  secured  in  splint*^,  should 
not  needlessly  be  distuibed.  9.  Should  the  fragments  become 
displaced  from  spasm  of  the  muscles,  steady  extension  as  by  a 
stirrup,  weight,  and  pulley  will  usually  overcome  the  difficulty. 
10.  The  part  below  the  fracture  may  sometimes  l)e  bandaged  with 
advantage  to  prevent  oedema. 

The  time  the  splints  should  be  kept  on  varies  greatly,  and  will 
bo  stated  under  each  individual  fracture.  On  their  removal  the  limb 
should  be  kept  at  rest  for  some  time  longer  in  a  plaster-of-Paiis, 
gum  and  chalk,  or  other  form  of  stiff  Imndage  till  complete  con- 
solidation has  taken  place.  At  some  hospitals  the  fracture,  if  not 
severe,  is  placed  at  once  in  a  plaster-of-Paris  bandage  or  plastor-of 
Paris  splints  (Bavarian  spUnU).  If  this  or  other  similar  material  is 
used,  the  limb  should  be  well  padded  with  cotton- wool,  the  t^K's  or 
fingere  left  exposed,  the  joints  al)ovo  and  below  included  in  the 
bandage,  and  the  limb  subseciuently  niised.  The  patient  should  Ix^ 
visited  a  few  hours  after  the  plaster  of  Paris  has  been  ai)plie<l,  so 
that  should  the  circulation  have  become  impeded  from  swelling  of 
the  limb,  the  plaster  bandage  may  be  removed  before  any  serious 
damage  has  had  time  to  ensue.  The  indications  for  at  once  remov- 
ing, or  for  l(K>sening  the  bandage  by  cutting  it  in  places  are :  1 , 
jnuch  imin ;  2,  swelling ;  3,  niunbness :  and  4,  signs  of  ()l>8tructed 
circulatiim  in  the  lingcas  or  toes.  A  tight  bandage,  it  should  bo 
remembonMl,  is  more  dangerous  in  the  upper  than  in  the  lower  limb, 
because  in  tho  former  most  of  the  venous  return  is  by  the  superficial 
vf'iiis.  Slir)ul(l  the  bandage  become  loose,  it  must  of  course  Ixj 
roiiiovcd  and  n.'-a}>pli<*d. 

3.  Tv  itnnnote  the  restoration  of  the  normal  functions  of  the  jHtrt 
])liysi(»l()gi('al  aft<'r-trentmcnt  is  recjuired.  Thus  it  will  often  Ih> 
found  aftiT  the  api)ai'atus  is  finally  removetl,  especially  if  the  frac- 
lurt»  is  noar  a  joint,  that  the  joint  is  stiff,  the  tendons  are  more  or 
loss  glued  togf'tluT,  and  the  muscles  wasted  and  atrophied.  Undor 
tli('s<'  circunistaiict's  shampooing,  massijge,  electricity,  fricticm  with 
stimulating;  linimonts,  and  passive  movements  of  the  joint,  should 
1m»  scdulonslv  enii)love(l. 

4.  Thf  i/nnral  health  ami  nnnfort  of  the  jnttient  should  not  ))*» 
in'^I«'(t«'(l.  Thus  if  he  is  confined  to  IkmI,  lH)ards  should  1ki  su])sti- 
tut.d  for  the  fudinaiy  wrbbing  or  ste<»l  laths  of  the  be<lstead  :  the 
slnM'ts  sliouM  1m»  kept  smooth:  and  Ixxl-stires  guarded  against  by 
tin'  u>('  of  water-eushinnsaudby  liaixlening  the  skin  over  prominent 
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pointa  of  bone  with  spirit  lotions.  Old  people  should  not  be  kept 
too  long  in  bed,  lest  passive  congestions  of  the  lungs  occur.  The 
general  health  shoitld  be  promoted  by  attention  to  the  secretions, 
regulation  of  tho  diet,  and  adminiBtratiou  of  sedatives  t«  relieve  paiu 
and  promote  sleep. 

Ununited  fracture  and  false  joint,— An  f(«imj'(«/ fracture 
is  one  in  which  the  [Tagmente  are  either  totally  ununited,  or  merely 
bound  together  by  fibrous  tistaue.  Some  fractures,  such  as  trans- 
verse fractures  of  the  patella,  and  frac- 
tures extending  int«  joints  in  general,  ' 
neldom  or  never  unite  bj-  lione,  biit 
remain  merely  boimd  together  by 
fibrous  tissue :  but  as  fibi'ous  union 
hero  appears  to  be  tho  normal  method 
of  repair  they  are  not,  aa  a  rule,  spoken 
of  as  ununited  fractures. 

The  condition  of  the  fragments  in  an 
ununited  fmctnre  varies.  The  frag- 
ments may  be  coiupletelv  separateil. 
with  the  emlx  rounded  off  and  the 
medullary  canal  cl(iw;d ;  or  they  iniiy 
bcbound  together  by  long  pliable  bands 
of  fibrous  tissue  permitting  of  contrider- 
able  movement,  or  by  tough  fibrous 
bands  allowing  of  but  veiy  little,  or  by 
a  fibro-cartilagiiious  material— a  kind 
of  ensheathing  villus.  The  last  con- 
dition, however,  is  thought  by  some 
to  be  merely  un  c.tample  of  delaijeit 
union  and  not  one  of  permanent  u 
united  fiiu'tiui>. 

A  /iilfp  joint  or  psfiiiliirthroiiii  in 
mei'ely  a  vnrir'tyot  ununited  fraeture 
in  which  tin-  enitii  of  tho  fragments  nr 
natcd,  or  covt-n^l  with  a  layer  of  fibrotistissuc  or  fibm-cartilago, 
and  eiiclrjHetl  in  a  strong  fibrous  cajxiule  formed  by  the  condensation 
of  the  surrounding  soft  tiwues  (Fig.  47).  A  fluid  resembling 
synovia  has  oociiHionally  litt'ii  found  within  the  capsule.  A  false 
joint  mny  rewmbh'  a  hinge  or  a  ball-and-wH'kHt  jo'"*-  The  latter 
condition  is  more  conunon  in  fmctui'CB  near  the  artieiilar  ends  of 
bones  where  rotatin-y  n«  well  as  angular  moveniPiit  miiy  oci-ur ;  the 
former  in  fniitures  thnxigh  the  shafts  of  Imiies  where  nnguhir 
niovemi'nt  only  is  jM'miittiHl, 

Tlie  Ciirs^A  „n-  local  and  constitutional.  The  t»ral  are— 1,  The 
fnigmi'iifM  not  having  l)een  ki'pt  thijiimghly  nt  rest;  2,  Tlie  f mo- 
ments nut  h;ivingl>een  plaeiHl  in  apiMisition  in  cm\in'i\\wtv';<!  "AVjA 


Fiu.  47.— Falflo  joint  follow- 
ing  frnFture  of  the  hamcrus. 
(St.  Barlbolomew'B  Hntpilal 


I   rounded  ofF  and   ebii 
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muscular  contraction ;  (6)  the  loss  of  a  large  piece  of  bone,  as  in 
compound  fracture ;  (c)  the  intervention  of  a  piece  of  muscle,  tendon, 
or  periosteiun,  or  a  foreign  body,  as  a  portion  of  clothes,  between 
the  fragments ;  and  (d)  the  effusion  of  synovial  fluid  in  the  case  of 
a  fracture  into  a  joint ;  3,  The  necrosis  at  the  end  of  one  of  the 
fragments ;  4,  The  interference  with  the  arterial  supply  of  one  of 
the  fragments,  as  from  injury  of  the  medullary  artery ;  and  5,  The 
poor  supply  of  blood  to  one  of  the  fragments,  as  in  fracture  of  the 
anatomical  nock  of  the  hiunerus. 

Constitutional  causes, — Syphilis,  tubercle,  gout,  Bright's  disease, 
fevers,  scurvy,  the  cancerous  cachexia,  pregnancy,  locomotor  ataxy, 
old  age,  alteration  of  the  patient's  habits,  and  sudden  deprivation  of 
stimulants,  are  all  said  to  be  causes  of  ununited  fracture.  No 
doubt  any  condition  that  lowers  the  vitality  and  consequent  power 
of  repair  of  the  tissues  has  a  tendency  to  delay  union,  but  it  seems 
doubtful  if  any  of  the  above  conditions  except  scurvy  is  in  itself, 
apart  from  the  local  causes,  sufficient  to  prevent  the  bone  uniting. 
In  paralysis  agitans  the  difficulty  of  keeping  the  patient  quiet  and 
hence  tiie  almost  complete  impossibility  of  immobilizing  the 
fragments  by  splints,  &c.,  may  be  regarded  as  a  cause  of  non- 
union. 

Sometimes  the  callus,  after  having  been  formed,  appears  to  be 
re-absorbed,  the  fracture  being  then  spoken  of  as  disunited.  This 
appears  to  be  not  uncommon  in  scurvj'. 

Treatment, — Constitutional  as  well  as  local  treatment  may  be 
required.  In  recent  cases — i.e.  where  the  fracture  is  found 
imunited  after  having  been  kept  in  splints  for  the  usual  time,  a 
condition  sometimes  called  delayed  union  in  contradistinction  to 
ununited  fracture,  the  splints  should  bo  re-applied,  and  in  such  a 
manner  as  to  insure  perfect  immobility  of  the  fragments ;  whilst 
the  general  health  should  be  improved  by  every  means  in  our 
power;  and  any  constitutional  taint  as  syphilis,  gout,  &c.,  that 
may  be  detected,  combated  by  appropriate  remedies.  If  the  patient 
has  been  aecustomwl  to  stimulants,  and  has  been  deprived  of  them, 
he  should  be  allowed  a  moderate  quantity.  In  some  cases  it  may 
1)0  (»xp<^»dient  to  put  the  fracture  in  an  immovable  apparatus,  and 
lot  the  i)ationt  get  about  on  crutches.  Should  union  still  not  occur, 
the  end  of  the  fragments  should  be  rubbed  together  to  excite  some 
iiiiiouTit  of  inflammation,  and  splints  or  other  apparatus  be  again 
}i]>])iiHl.  This  failing,  and  in  long-standing  cases,  two  courses  are 
open  ;  either  to  try  to  unite  the  fragments  by  some  operative  pi-o- 
eedure,  or  to  apply  some  form  of  permanent  apparatus  to  fix  them 
in  position.  The  choice  of  these  methods  will  depend  upon  the 
situation  of  the  fracture,  whether  it  is  of  the  nature  of  an  ununited 
fnu'tuit'  or  a  false  joint ;  and  u|M>n  the  patient's  age,  constitutional 
vojuUtion,  occuj)ation,  and  rank  of  life.     Thus  in  the  case  of  an 
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ununited  fracture  of  the  upper  third  of  Hie  femur  in  a  patient  of 
advanced  ago  or  of  broken  constitution,  an  operation  IB  attended 
with  great  risk  to  life,  and  for  euch,  some  form  of  apparatus  is  better 
suited.  But  when  tho  patient  is  young  or  of  good  constitution,  or 
his  occupation  is  iiuch  that  he  cannot  afford  an  apparatus  and  the 
continual  expense  of  keeping  it  in  good  order,  and  especially  where 
the  fractiuv  in  in  the  shaft  of  the  huiucniH,  an  operation  should  be 


nndertokon.  Such  operations  may  be  divided  inte  throe  clasaes, 
according  as  they  have  for  their  object  1,  the  setting  up  of  inflam' 
mation  about  the  ends  of  the  fragments,  or  in  the  fibrous  tissue 
uniting  them,  and  so  inducing  oueification ;  2,  the  fixation  of  the 
fragments  by  wire  or  other  forma  of  suture,  by  ivory  cjrlinders,  bone 
ferrules,  &c.,and3,  the  cutting  out  of  the  false  joint,  and  bringing  the 
refreshed  surfaces  of  the  bono  iute  apposition,  olid  keeping  them 


Fra.  4S  uid  Put. 


ttiere  till  union  hau  occurred.  Among  the^r<(,  which  are  ajiijlicablo 
to  an  ununited  fracture  rather  than  t<i  a  false  joint,  may  be  men- 
tioned— (a)  the  subcutaneous  scraping  of  the  ends  of  the  fragmentw; 
lb)  poeeing  a  setou  between  them ;  and  (i)  cutting  ilowu  upon  and 
inserting  ivory  pegs  into  the  fragments  in  order  to  induce  ossilication. 
Of  those  the  subcutaneous  method  is,  perhaps,  attended  with  the 
least  risk,  but  cases  to  which  it  is  apjiUcablo  are  the  exc-eption,  The 
p«M«ge  (rf  a  seten  is  highly  dangerous  and  should  never  be  employed. 
The  inieitiou  of  ivory  peg^s  for  the  purimse  of  indueiivR  OMsSicaXvni 
it  not  reliable.     Under  the  iceond  method— uamely,  tiia.t  ol  ^xcsc^ 
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fixation  of  the  fragmenta  are  iacluded  (a)  suturing  the  trag- 
mentM ;  (6)  the  introduction  of  ivory  cylinders  into  the  medullary 
canal ;  and  (<■)  fixation  by  bone  ferrules,  (n)  Suturing,  aH 
foni)erly  dune,  iillowod  of  lateral  and  longttudiual  diuplaeemoiit  if 
the  fracture  was  oblique.  Wille,  therefore,  advises  that  in  oblique 
fwctures,  two  grooves  (Fig.  4M)  be  cut  with  a  naw  in  the  frag- 


Fio.  51.— Senii'i 


[ucuts,  the  direction  of  the  grooves  being  at  a  right  iinglo  to  the 
tracture<l  surfact's,  and  the  fragments  tied  togi'thcr  with  wire. 
Further,  where  both  the  fragmentii  can  be  drillHl  vertically,  he 
drawa  with  a  hook,  invented  for  the  purpose  (Fig.  4d),  the  wire 
through  the  drill  holes,  divides  it,  and  twista  ein-'h  half  together 


(l''ig.  JC).  ('')  Tlie  insertion  of  ivory  cylindei-s.  or,  better,  vt  hollow 
fvliiicU'iT.  of  bone,  into  thi'  tiirtlnliurj-  cavity,  is  sui-cessf ul  in  fixing 
tiiL'  triictun'  and  inoveiiliiig  lutfrul  and  longitudinal  ilisjdiuTWPnt 
whi'i*  till-  fnic'tiiie  is  not  too  oblique,  (r)  Fixation  with  bono 
ferrules  (Fig.  51)  is  advised  by  yeiin.  For  the  femur  and  hnnwruis 
he  employs  the  femur  of  the  ox  (Fig.  alA) ;  for  the  tibia,  the  tibia 
of  tlieox"  (Fig.  lilu).  The  ferrule  should  be  a  quai-t*r-of-an-inc]i 
k/  iiti  itiib  in  breadth,  the  meduUary  canal  being  enlarged  by  a 
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round  EIb  till  the  fcmile  does  not  exceed  one  sixth-of-an-inch  in 
thivknetw.  Wlicn  un  inch  bruud  it  should  bo  perforated  tui  ehevn  in 
Fig.  51c,  so  iii4  tu  fucilitate  its  abntirption  after  the  fracture  hna 
united.  If  deifli-etl  it  may  be  i>arti>illy  or  completely  decalcified. 
If  the  ferrule  is  too  large  the  Djuiee  b)tw«uu  it  and  tbo  fragmenta 
muy  be  packuil  with  mnull  splinters  of  bone.  The  j>OHition  of  the 
ferrules  when  I'li  aila  is  Hhewn  in  Fig-  52,  The  //ii'rJuiethod,  or 
opemtiuu   for  cutting    out  a   false  joint  eonsiptu   iu   inaking  an 


I  iIiiHii  t«  the  iHine.   i-him'llinK  i: 

s  .if  the  fni>;i[ient,-,  iiiid  then  Kxing  tbeui 

Hewiitl  y  in  iiiiiinitecl  fnictiu'ei'  with  lossof  Hubstunee  fnmi  ni 
tile  jrnphiir.  lieen  filled  by  puttiiiK;  a  pieii!  iif  bone  lietween  the  f rug- 
uii'ut'..  The  gi'iiftriitiay  bi^obtiiiiiiilfi'uni  a  yuun^  animal,  or  from  a 
limb  ini ] I L>'dtiitely  lifter  amputation .  In  one  I'liece.uiful  uise,  wedge- 
(ihiiped  piei;es  of  bone  removed  in  Uijteotoniy  of  the  tibia  wciv  uMud, 
\V]iilp<t  being  tmiitifen'ed  the  giuftii  dhuuld  be  kept  at  a  tcini>erutui'o 
of  100-  in  a  lupsule  of  b:iileil  suit  solution  (,■;)  to  Oj). 

Malu.vitei)  fhactvke  ok  vicious  tsios.— 1,  ¥\«.i;tiHe*i»  w«i- 
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sequence  of  haying  been  improperly  set  or  not  kept  at  rest  in  good 
position,  may  unite  at  an  angle  (Fig.  63),  or  in  some  other  faulty 
direction.  2.  If  splints  have  boon  removed  too  early,  or  if  in  the 
case  of  the  lower  extremity  the  patient  has  been  allowed  to  walk 
too  soon,  the  callus  may  yield,  and  deformity  result.  3.  Two  adja- 
cent bones,  as  the  radius  and  ulna  in  the  fore-arm,  may  become 
united  to  each  other  by  callus  (Fig.  54).  4.  A  greenstick  fracture 
from  neglect  to  straighten  the  partially  bent  bone  before  applj-ing 
splints  may  consolidate  in  its  distorted  condition. 

Treatment. — If  the  fracture  is  recent,  and  the  fragments  are  not 
firmly  united,  the  patient  should  be  placed  imder  an  anaesthetic,  the 
faulty  position  rectified,  and  splints  properly  applied.  If  firm  union 
has  already  occurred,  an  attempt  should  be  made  to  re-fracture  the 
bone,  imder  an  anaesthetic,  with  the  hands ;  if  this  fails,  and  in 
long-standing  cases,  osteoclasia  by  means  of  Qrattan^s  or  Thomas'H 
instrument  should  be  undertaken,  or  subcutaneous  osteotomy  may 
be  performed,  or  in  some  instances  a  wedge-shaped  piece  of  bone 
removed.  A  sharp  fragment  projecting  beneath  the  skin  may 
sometimes  be  sawn  off  with  advaiitage,  though  it  should  be  remem- 
bered that  such  projections  often  become  rounded  off  with  time. 

Separation  of  epiphyses. — This  injury'  may  be  regarded  as  a 
variety  of  fracture.  It  consists  in  the  forcible  wrenching  of  the 
epiphysis  from  the  shaft  at  their  cartilaginous  line  of  union,  and 
consequently  can  only  occur  in  subjects  under  twenty-one  yeArs  of 
age,  the  poiiod  at  which  nearly  all  of  the  epii)hyses  have  united  with 
the  diaphyses.  The  injury  is  most  common  in  the  upix^r  and  lower 
ends  of  the  humerus  and,  from  the  proximity  of  the  epii)hysial  lines 
to  the  shoulder  and  elbow-joints  resiK»ctivoly,  is  liable  to  be  mis- 
taken for  a  dislocation.  Repair  usually  takes  place  by  osseous 
tissue;  hence  the  bone  ceases  to  grow  at  the  injured  end,  and 
permanent  shortening  of  the  limb  if  the  patient  has  not  completed 
his  growth  will  then  result.  For  treatment,  see  Special  fractures 
and  diBlocations, 

A  COMPOUXD  FRACTURE  is  one  in  which  there  is  a  wound  through 
the  skin  and  other  soft  tissues  leading  to  the  fracture. 

Cause, — The  wound  may  be  produced,  1.  At  the  $ame  time  as  the 
fracture  y  either  by  the  violence  directly  tearing  open  the  soft  tissues, 
or,  as  is  more  usually  the  case,  by  one  of  the  fragments  being  forced 
through  the  skin  either  by  the  original  violence  or  by  muscular  con- 
traction. 2.  Subsequently  to  the  fracture  y  by  the  patient  trying  to 
lise  or  to  use  the  injui-ed  limb ;  or  by  want  of  care  in  removing  the 
clothes,  in  handling  the  fracture,  or  trying  for  crepitus.  3.  Still 
later,  by  ulceration  or  sloughing  of  the  soft  parts  due  to  inflamma- 
tion set  up  through  failure  to  render  and  keep  the  injurj'  aseptic, 
and  the  laceration  of  the  tissues  or  the  pressure  of  a  projecting 
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Stiili- 11/  llir  i^irli.—  Thprf  miiy  lie  ik  mnv  [luiioturr,  witli  buttittia 
if  any  iiii>i-i>  iiijui-y  tn  the  mitt  tiwupn  than  ma^'  l>o  mci;  with  in  t>im- 
plo  fisthirc ;  or  with  iir  without  11  Iarf;o  external  wound  of  the 
skin  there  may  be  ext-onHivr  lui-Rrntion  of  the  noft  ttHSuee,  )>rotruHinu 
(if  "lie  iir  iithiT  fragiupnt,  pxtensivt'  (■ominiimtion  ot  the  btnie, 
iinplicatiim  of  a  Lii'ge  yant,  nijitare  of  tho  umiii  ftrt<jry,  vi-in  or 
nerve,  and  in  extreme  tOBOs  cruijiiug  and  luotratioii  of  the  wholo  of 
the  injured  inirt  ot  the  limb. 

Umon  n/ compound  fracture. — When  the  wound  is  small,  and  has 
been  cloned  at  once,  and  the  soft  paitn  are 
hut  little  injured,  the  procom  of  repair  in 
an  a  rule  similar  to  that  of  a  noiple  frac- 
ture. When  the  wound  i*  targe,  or  there 
in  much  lacci'ation  uf  the  Roft  tisAUCfl  or 
<-oinminutioii  of  tho  hone,  HUii])urati(>n  in 
very  likely  to  ensue,  and  union  is  then 
effected  by  granulations  springing  trnm 
the  ends  of  the  fragments  and  periosteum, 
the  process  bciiiig  analogoiis  to  union  of 
the  soft  jjarts  hy  the  wi'ond  intention. 
The  gmnulHtioUK  <>;ther  undergo  direct 
OHxificutinn.  or  lirst  ]iaiw  through  a  filn'ouH, 
or  in  some  instunci-H  a  cartilaginous  Htage, 
The  loose  fiiiginentH  and  injured  tisHuifi. 
wheri!  the  hone  is  i-omininutcd  and  the 
soft  jmrti"  are  much  liraimHl  or  lacerutwi. 
lire  (list  off  hy  the  jmH'eiw  rif  ulceration 
(Fig.  S5),  liefoif  hiiiling  enwips.  When-, 
however,  u  fingiiieut  retains  its  connectioii 
with  the  pfrioHteuin.  it  may  not  liise  it« 
vitality,  but  may  helji  in  the  restoration 
of  the  hone.  Wliere  u  large  jMirtion  of  bone  in  denud<><1  of  (n'riosteum 
it  generally  dies,  und  iit  usually  separated  as  in  the  ordinary 
pi'ocess  of  neciiisis  (Fig.  35).  It  may,  however,  become  cmbadded 
in  the  new  lione,  iind  remain  a  source  of  irritation  for  years. 

Ihtnijert  Iff  fiimjHiiiiiii  fnictiiTf.^l,  Tmiatdiate  diinyert :  shook  and 
collapse  fnim  Iosh  of  bloo<I,  which  may  prove  fatal  in  a  few  hours ; 
more  rarely  fat-embolism.  2.  IntermtdiuU  tiansm :  seirtie  inflam- 
mation, errKijielas,  supnemin,  septiciemia,  pj-«mia,  and  tetanuH. 
3.  Lntr  ihni/rn :  hectic,  lardneeous  disease,  and  exhaustiim  from 
long-cpu tinned  supjiuratioD. 

T!ir  trentminl  varies  according  to  the  state  of  the  parts,  tho  age 
and  health  of  the  patient,  and  the  ratuation  of  the  fracture,  flur 
aim,  when  possible,  should  be  to  convert  a  compound  into  a  siniple 
fracture.  Thus,  when  the  woundis  small,  anien'pMnrt.wteA'i.^wiiSi, 
after  being  well  i-lpanscd  by  antiseptics,  be  cVweA  Vy  o  \ftw«  cA  «,tvMv- 


Piu.  55. — DiaKmtn  Hhow- 
ing  process  o(  itcpara- 
tioii  of  necnisei]  bane 

A.  EiiBb«itlitDg  calluK  ; 
n,  Intenu)  oMiu  ;  c. 
Nrcrowl  fragments ; 
ii.  (irSDulBtiua*  lining 
vound  Icddiug  to  fmc- 
tiire.    (Aft«rBillnilh.) 
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septic  guuze,  and  the  ca«e  ti*eat<3d  hh  a  Himple  fi*actiiro.  "WTien  the 
wound  is  large  and  lacerated,  or  other  serious  injur}'  of  the  bone, 
soft  imils,  or  neighboming  joint  has  lxH?n  sustainetl,  the  (question  of 
amputation  will  arise.  (See  below,  Amputution  in  C^rmjKmnd  Frac- 
ture,) Having,  however,  determined  to  save  the  limb,  the  indica- 
tions arc — (1)  to  reduce  the  fracture,  and  maintain  the  fitigments  at 
perfect  rest ;  and  (2),  to  i)romote  the  healthy  healing  of  the  wound. 
The  fracture  should  be  set  as  described  under  simple  fracture ;  if  the 
fragments  protrude  they  should  be  reduced  where  practicable,  sawn 
off  where  not,  enlarging  the  wound  in  the  skin  if  necessaiy,  but 
taking  care  not  to  remove  more  l)one  than  is  sufficient  to  accom- 
plish the  object.  Splinters  when  attached  by  periosteum  should  not 
bo  removed,  but  8imj)ly  placed  in  position  and  then  secured,  under 
some  circiunstances  by  sutiu'es.  If  it  is  found  difficult  to  keep  the 
fragments  in  i)lace  they  may  Ik?  fixed  in  pf)sitirm  by  wiring  or  by 
Senn*H  bone-fen'ules  (page  16S).  The  wound  should  l>e  rendered 
asejrtic  by  washing  out  all  comers  with  some  antise])tic  fluid.  When 
this  can  be  thoroughly  dcme  the  soft  tissues-muscles,  tendons  and 
fascitt*  should  be  united  l)y  catgut  siitTires  and  the  wound  olos*^! ; 
but  when  there  is  much  lacenition,  and  thorough  cleansing  cannot 
be  effectually  can-ied  out,  the  wound  should  ]k»  kept  freely  diiiine<l 
to  prevent  the  deco]niN)sition  of  any  extravasat^  blcMnl  and  dis- 
charges. The  limb  should  then  Im^  secured  in  some  fonn  of  appa- 
ratus, so  an-anged  that  the  wound  is  not  covered  by  it,  but  is  fively 
accessible  for  dressing  without  disturbing  the  fmgments.  If  the 
patient's  general  condition  remains  good,  and  he  has  no  pain  or  dis- 
comfort, the  dressings  may  be  left  undi8turl)ed  till  the  wound  has 
healed ;  but  should  su])])uration  occur,  a  aireful  inspection  ought  to 
be  made  daily  to  s(?e  that  the  drainage  is  efficient ;  and  if  any  col- 
lection of  pus,  which  is  apt  to  form  in  the  intermuscular  i)lanes,  Ik* 
discoveriMl,  it  should  1k>  let  out  with  anti8ej)tic  pretentions  and  the 
wound  drained.  Any  ]M)rtions  of  Ikhic  that  may  necrose  should  be 
removed  as  stnm  as  loose.  "When  the  wound  has  healed  thefractuie 
shoidd  Ix'  treated  in  the  same  way  as  a  simple  one.  Any  complica- 
tions, as  erysipelas,  sapneniia,  &c.,that  may  oi'cur,  must  be  treated 
as  deserilKHl  in  other  jwirtsof  the  lKK)k.  The  constitutional  treatment 
i>  the  sinie  as  that  indicated  in  other  severe  injuries.  (S<.k?  also 
Sit/if )U'  Frartnrr.) 

(Jufstitm  <>/  (imftntntiitn  in  voinpouiitl  frortnre.-  -Iw  slight  and  un- 
<'oinj»lieat(Ml  east-s,  and  in  those  seven*  injuries  in  which  the  limb  is 
<(Hii|>letely  sliatter<Ml,  th<*  eouixe  t(>lK»  jnu'suetl  is  quite  clear;  in  the 
one  ease  to  spare  the  linil).  and  in  the  other  to  amputate  immediately. 
Hut  in  other  instances  the  <}uestion  of  attempting  to  save  rer»usi\\\i' 
])Utate  becomes  one  of  the  most  serious  and  anxious  that  thesurgtHni 
has  to  d(»cide.  It  was  fonnerly  taught  that  we  should  ami)utate  -  - 
J,  If  thvrv  is  f^mat  iooerution  of  the  soft  juirts  and  extensive  loss  of 
ifkni.     2.  // ^Aereiej  much  comminution  ol  the  "bone.    ^,  lilVi^ixivuxi 
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artery  or  norve.^  of  the  limb  aro  t^)rn.  4.  If  a  largo  joint  is  impli- 
cated. 5.  If  the  limb  is  likely  to  be  of  little  subsequent  service  from 
the  seventy  of  the  injury;  and  6.  If  the  patient  is  old  or  his  consti- 
tution broken  down.  No  one  of  these  signs  is  in  itself  in  every  case 
a  sufficient  reason  for  amputating,  and  when  we  can  succeed  in  ren- 
dering tlie  wound  completely  aseptic  some  of  them,  as  comminution 
of  the  bone,  implication  of  a  large  joint,  and  the  advanced  age  of 
the  patient,  can  hardly  be  now  ever  considered  as  a  justification  for 
so  severe  a  measure.  The  main  considerations  ai-e :  Can  the  wound 
be  rendered  aseptic,  and,  if  so,  is  the  arterial  supply  sufficient  to 
prevent  gangi*ene ;  is  the  condition  of  the  nerves  such  that  the  limb 
will  not  lx>  heli)lessly  paralysed ;  and  is  the  laceration  of  the  muscles 
and  tendons  within  such  limits  as  will  allow  of  a  useful  limb 't  If 
these  questions  can  be  answered  in  the  affirmative  an  attempt  should 
be  made  to  save  the  linib ;  if  in  the  negative  amputation  should  be 
done.  The  indications  for  amputation  are  of  course  more  imperative 
if  the  f I'actiu^  involves  the  lower  extremity,  especially  the  femur ; 
but  each  ctise  must  be  judge<l  on  its  own  merits,  and  some  surgeons 
will  attempt  to  save  what  others  condemn.  Every  legitimate  effort 
should  of  course  Ix*  made  to  save  a  limb,  but  we  must  remember  that 
in  attempting  to  do  so  we  may  i)laco  the  patient's  life  in  danger,  and 
that  too  often  it  is  a  question  of  a  limb  vt^ratis  the  Ufo. 

If  ami>utution  is  not  iK^i-formf^d  at  once  or  within  the  fii-st  twenty- 
four  lioui*s,  and  it  then  b(H*omps  evident  that  the  limb  must  be  sacri- 
ficed, the  amputation  should  not  as  a  nde  b;»  undertaken  till  the 
traumatic  fever  has  subsided,  the  surgeon  watching  cai*efully  for  the 
most  favourable  opj^oHunity  that  pranents  itself.  The  signs  calling 
for  am])ut^ition  during  the  sujjpiuuting  stagt>  are :- -Extensive  sup- 
puration, great  sloughing  of  the  soft  tissues,  inflammation  and  sup- 
pui*ation  of  a  neighl)oiuing  joint,  n(»cro8is  of  large  jwrtions  of  bone, 
exhaustion,  hectic,  and  laixlac^ous  disease. 

Complications  of  fkacvvkf..-  -A  simpfe  fracture  maybe  compli- 
cated by  any  of  the  general  affections  attending  other  injuries,  as 
shock,  traumatic  delirium,  tetanus,  n»tentionof  urine;  and  ])ysuch 
local  conditions  as,  1,  concomitant  dislocation,  2.  extravasation  of 
blood,  3,  rui)ture  of  the  main  arter^^  vein,  or  nerves  4,  implication 
of  a  joint,  o,  gangrono  from  tight  bandaging,  6,  paralysis  frf»m  the 
use  of  a  cnitch,  or  the  imi)lication  of  a  nerve  in  the  callus,  7,  venous 
thrombosis,  s,  embolism,  9,  fonnation  of  ulc(»rs  or  bed-sores  over 
prominences  of  l)one,  10,  erj'si|>elas,  11,  fat-embolism,  and  12,  sup- 
puration where  there  is  much  laceration  of  the  tissues  with  giving 
way  f)f  the  skin,  th(»  f nurture  then  l)ecoming  ccmii)ound. 

A  compound  fracture  may  in  conse([uence  of  the  open  wound  be 
complicated,   in  addition   to  the  alwve-mentioned   affecticms,   by 
septic  inflammation  and  aupjmratiojiy  necrosiSy  ««/>r(«rmta,  %e^i\tctm\«.^ 
2*ycfmia,  hectic  and  tetanus. 
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Of  these  complications  of  fmctui-e,  whether  simple  or  compound, 
the  only  ones  that  need  be  fuither  mentioned  hei-e  are  the  fol- 
lowing : — 

Fracture  combined  with  dishnxttion, — In  simple  fnu^ui'e  the  treat- 
ment consists  in  placing  where  possible  the  fmctni-e  in  splints,  and 
then  attempting  the  reduction  of  the  dislocation.  "VNTiere  the  dislo- 
cated end  cannot  be  replaced  the  fragments  must  be  allowed  to  con- 
solidate, and  another  attempt  then  made  to  reduce  the  dislocation ; 
or  the  surgeon  may  try  to  manipulate  the  dislocated  poi-tion  into 
its  socket,  and  then  apply  splints  to  the  fracture.  In  compound 
fracture  this  complication  is  a  much  more  serious  one,  especially 
when  it  occurs  in  the  lower  extremity,  and  involves  one  of  the 
larger  joints.  In  the  knee,  ankle,  and  wrist,  amputation,  and  in 
the  elbow  and  shoulder,  excision,  is  usually  indicateil.  In  the 
smaller  joints  the  dislocation  may  be  reduced,  and  the  case  ti-eated 
as  a  wounded  joint  complicated  by  fracture. 

Fradvre  implicating  a  joint. — A  simple  fracture  extending  into  a 
joint  is  not  an  uncommon  accident ;  indeed  the  elbow-  and  knee- 
joints  are  always  involved  in  fractiu-e  of  the  olecmnon  and  ])atella 
respectively,  and  the  shoulder  and  hip- joints  in  the  intni-capsular 
fracture  of  the  neck  of  the  humerus  and  femiu*.  The  injured  joint 
may  become  stiff  or  ankylosed,  though  usually  no  serious  mischief 
ensues.  Sup])umtit)u  is  very  rare.  The  limb  in  jaitting  up  the 
fracture  should  be  ])laced,  except  in  the  case  of  fractui-e  of  the  oh^- 
cmnon,  in  a  })()siti(>n  in  which  it  will  b(M)f  most  service  sh<mld  bony 
ankylosis  ensue.  Inflammation  and  stiff ti(»ss  of  the  joint  from 
fibrous  adhesions  should  Im»  trciited  in  tlu^  way  descnbcMl  under 
Diseases  of  Joints.  A  compound  fiiutiue  extending  into  a  joint, 
though  more  serious,  does  not  nei'essanly  call  for  aHi))utation  oi- 
excision,  and  may  l)e  treated  in  the  way  des(nl)od  under  Wounds 
of  Joint**.  But  should  such  Ik?  require<l,  excision  in  the  u\)\)vv 
extremity  and  amputation  in  the  lower  may  be  said  with  cei-taiii 
reservations  to  be  the  rule  of  practice.  If  an  ojK^ration  in  considered 
unnecessary'  the  case  should  be  treated  as  a  woimded  joint,  and 
splints  according  to  the  variety  of  fracture  applied. 

Fat-em  Mism  is  a  rare  complication  of  fracture,  but  is  more  frecjuent 
in  the  compound  than  in  the  simple  variety  and  in  bones  that  have 
luidorgone  atrophy.  It  api)ears  that  in  consequence  of  the  crushing 
of  the  medulla,  fat-globules  gain  admission  into  the  veins,  and 
l)econie  lodginl  in  the  capillaries  of  the  lungs,  bmin,  kidneys,  and 
other  organs.  It  is  attended  by  dyspnoea,  either  fyanosis  or  pallor, 
eolla]>se,  iiT(»gular  action  of  the  heart,  and  at  times  !)v  coma  and 
death.  V<'nesection,  injection  of  ether  into  the  veins,  and  artificial 
res])inition  have  ])een  suggested  in  the  way  of  treatment. 

Cruich-pahy  is  due  to  the  pressure  of  a  crutch  on  the  musculo- 
fipiral  nerve.     It  ifi  best  avoided  by  well  padding  the  crutches,  or  })v 
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having  handles  to  the  iiiitches  so  that  part  of  the  weight  falLi  on 
the  hands.  An  ingeniouij  crutch  with  handles  has  lately  been  in- 
troduced. The  2>aralysis,  which  chiefly  affects  the  extensor  muscles 
of  the  fore-ann,  giving  rise  to  dropped  ivrist,  usually  passes  off  when 
the  crutch  is  no  longer  used.  Should  it  not  do  so,  electricity  and 
mas-sage  may  be  employed. 

Paralysis  or  neuralgia  sometimes  occurs  in  consequence  of  the 
implication  of  a  nerve  in  the  callus.  An  operation  is  then  at  times 
necessaiy  to  liberate  the  nerve. 

(rauijrene  from  tight  bandaging  is  occasionally  met  with,  and  is  of 
the  moist  variety.  All  bandages  should  of  course  be  at  once  re- 
moved, in  the  hope  that  the  limb  may  recover.  When  the  gangrene 
is  thoroughly  established,  amputation  above  the  seat  of  fracture,  and 
of  coui*8o  well  beyond  the  gangrene,  must  be  performed.  Short  of 
gangrene,  the  partial  cutting-off  of  the  blood-supply  may  cause  in- 
flammation and  degeneration  of  the  muscles,  followed  by  stubborn 
ctmtmcture  {ischoimic  rigidity). 

Extravasation  of  blood  into  the  tissues  is  not  uncommon  in  simple 
fracture,  owing  to  the  teaiing  of  some  of  the  smaller  blood-vessels 
by  one  of  the  rough  fragments.  The  extra vasatod  blood  causes  in 
some  in.stances  considerable  swelling,  and  on  making  its  way  to  the 
MUi-face  gives  the  part  a  bruised  and  black  appearance,  and  frequently 
(•au.si»s  the  cuticle  over  it  to  be  raised  into  blebs.  These  blebs  differ 
from  those  f«)rnied  in  gangi'cne  in  that  they  are  fixed  and  firm,  whilst 
the  hitter  are  movable  over  the  moist  and  slipperj'  skin  beneath.  No 
special  treatment  is  lequired,  the  blebs  should  not  be  opened,  and 
th(»  ]>lood  will  gradually  bo  absorbed.  In  rare  instances,  however, 
sujipm-ation  ensues. 

Rapt  are  of  the  main  artery  or  vein  occasionally  occurs,  causing 
when  the  skin  is  imbroken  a  tense  swelling  at  the  seat  of  frac- 
ture, attended  in  the  case  of  the  artery  by  coldness  of  the  limb,  and 
cessation  of  the  pulse  in  the  arteries  below.  In  compoimd  fracture, 
ruptiu-e  of  the  arterj'  is,  as  a  rule,  easily  diagnosed,  in  that  pressure 
on  the  artery  above  the  fmcture  stops  the  bleeding.  IWeatment. — • 
Sliould  the  swelling  in  simple  fracture  increase  in  spite  of  elevation 
of  the  limb,  cold,  and  pressure  on  the  main  arterj'  above,  and  gan- 
gi-eno  threaten,  three  courses  are  open:  1,  ligatiu-e  of  the  artery 
above,  2,  tjnng  the  arteiy  at  the  seat  of  fracture,  or  3,  amputation. 
In  the  lower  limb  amputation  is  probably,  as  a  rule,  the  safest 
course ;  in  the  upper  limb  ligatiu-e  of  the  vessel  at  the  seat  of  frac- 
ture may  bo  attempted.  But  the  conditions  that  call  for  the  adop- 
tion of  one  or  other  of  these  methcnls  are  too  various  to  discuss  here. 
In  compound  fracture  the  vessel  should  be  tied  in  the  wound  if  pos- 
sible. If  not,  amputation  will  probably,  though  not  invariably,  bo 
tht?  right  couiijc. 
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INJURIES  OF  JOINTS. 


Contusions  of  jointe  may  be  produced  by  any  mechanical  violence. 
They  are  generally  attended  with  pain  and  stiffness  on  movement, 
and,  in  severe  cases,  with  swelling  fi'om  effusion  of  blood  {hcemar- 
throsis),  and  later,  of  serous  fluid  («?^;/or/Yi*a)  into  the  synovial  cavity. 
If  the  contusion  is  neglected,  especially  in  tuberculous  children, 
acute  or  chronic  inflammatory  changes  may  ensue,  leading  to  de- 
struction of  the  joint.  2'he,  treatment  consists  in  placing  the  paii;  at 
rest  on  a  splint,  or  in  a  plaster-of- Paris  bandage,  and  applying  cold 
by  means  of  an  ice-bag  or  Leiter's  tubes.  Where  there  is  much 
effusion  into  the  synovial  cavity,  and  consequently  considerable 
tension  and  pain,  aspiratiim  of  the  joint  may  l>e  lulvantageously 
practised,  and  pressure  afterwartls  applied. 

SruAiNS. — A  spi-ain  is  a  stretching  or  partial  rupture  of  the  liga- 
ments of  a  joint  without  separation  of  the  articular  surfaces.  Sprains 
are  genemlly  due  to  a  violent  wrench  or  twist  of  the  joint,  and  are 
often  accompanied  by  laceration  of  the  tendons  and  other  soft  tissues 
around.  They  are  of  most  frequent  occiirrence  in  the  ankle,  shoulder, 
wrist,  and  knee. 

Si(/n8  and  diaynoaitt.—  iSi^veixj  pain,  often  localised  to  certain 
points,  and  increased  on  movement,  inability  to  Ixnir  weight  on 
the  limb,  sw;*lling  and  ecch>nnosis  from  effusion  of  blcMxl  in  and 
around  the  joint,  and  later  inflammatory  effusion  into  the  synovial 
cavity.  Thc^  al)s<.'nc(.^  of  signs  of  fracture  or  of  discolor.ition  will 
usually  suffice  to  distinguish  a  sprain  from  one  or  other  of  these 
injuries ;  but  wheiv  th;*re  is  much  swelling  it  may  be  difficult  or 
impossible  to  make  a  diagn(»sis  till  tht^  swelling  has  subside<l.  If 
then?  is  any  doubt  the  injury  sh(»uld  l>e  treutiHl  as  a  fmcture. 

The  consequences  of  a  nt'gh'cti'd  spniin  may  Iw  very  serious,  espe- 
cially in  rheumatic;  and  gouty  subjects.  Thus,  as  the  result  of  the 
incomplete  absorpti(»n  of  the  inflammatory  products,  the  imperfect 
repair  of  the  torn  ligiinuMits,  the  fonnation  of  fibrous  adhesions  in 
and  around  the  joint,  and  the  gluing  of  the  surrounding  tendons 
to  their  sheaths,  a  sprain  may  be  followed  by  long-continued  pain, 
stiffness,  weakness  and  evt^n  fil>rous  ankylosis  of  the  joint.  At 
times  in  tuberculous  subjo(;ts  a  sprain  may  be  the  starting-point  of 
destructive  joint-disf»ase. 

Tr&ttinent,—Tho  indications  are  to  place  the  joint  at  jKjrfect  vent 
till  the  torn  ligaments  have  had  time  to  heal ;  to  prevent  or  subdue 
inflammation ;  and,  should  stiffnt^ss  or  ankylosis  have  ensued,  to 
ri'stoH'  the  mobility  of  the  joint  by  breaking  down  any  adhesions 
that  may  have  formed.  Thus,  if  t^oen  at  once,  a  plaster-of- Paris  or  a 
Aturtin's  bandage  should  be  put  on  ;  or  if  much  swelling  luis  alreaily 
ocoiureil,  the  paris  should  l>e  placed  on  a  splint,  or  in  a  sling,  and 
ritliL-rcoM  in  the  fi»nn  of  lead-lotion  or  iw\  orlu»at  in  the  form  of  hot 
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fomentations  applied.  For  ven'  slight  cases,  however,  a  few  days' 
rest  with  the  part  supported  by  a  wet  bandage,  followed  by  the  uae 
of  a  stimulating  liniment,  is  all  that  is  usually  neoessaiy.  The 
joint  in  any  case  should  not  bo  kei)t  too  long  at  rest  lest  stiffness 
ensu«r ;  but  as  soon  as  all  signs  of  inflammation  have  disappeared, 
passive*  movements  should  at  once  be  begim.  If  stiffness  or  fibrous 
ankylosis  has  alreatly  oc^curred,  friction,  shampooing,  and  massage 
mav  be  tried ;  or  the  joint  mav  be  forcibly  wrenched  under  an 
antesthetic,  provided  all  signs  of  active  inflammation  have  ceased. 

Dislocations. — A  dislocation  is  the  forcible  separation  of  the 
articular  end  of  a  bone  from  the  part  with  which  it  is  naturally  in 
contact. 

Varieties. — Dislocations  may  be  divided  into  the  Congenital  fin^Hhib 
Arqutretl ;  the  latter  again  into  the  Spontaneous  and  the  Traumatic, 
The  Spontaneous  are  those  that  oc<'ur  as  the  result  of  disease  of  the 
joints,  and  are  treated  of  elsewhere  (see  Diseases  of  Joints),  The 
Traumatic y  or  accidental  disclocations,  with  which  we  are  here 
specially  concerned,  are  spoken  of  as  compound  or  simple  according 
as  they  are,  or  are  not,  complicated  with  an  external  wound  leading 
into  the  joint ;  and  in  either  case  as  complete  or  jmrtial  acconling  as 
the  articular  siu-fac^^s  ai-e,  or  are  not,  completely  separated  from 
each  other. 

The  caujies  of  dislocation  are  predisposing  and  exciting.  The 
pretlisptiing  causes  may  be  onumeiiited  as: — I,  weakness  of  the 
ligtimcnts  surrounding  the  joint  from  ])TOvious  dislocation  or 
disease ;  2,  the  shajic;  of  the  joint — Imll-and-socket  joints  from 
their  extensive;  range  of  movement  being  more  etisily  dislocated 
than  hing(}  joints ;  .*},  middle-life — the  bones  being  then  8ti*ong  and 
capable  of  resisting  fmcture  and  the  muscles  powerful ;  4,  the  male 
8t»x — men  being  more  continually  exjmsed  to  violence  than  women. 
The  exciting  causes  are  usually,  1,  external  violence,  either  direct  or 
indirect,  and  sometimes,  2,  miiscular  action.  Examples  of  each 
will  be  met  with  in  the  section  (m  special  dislocations. 

The  Signs  common  to  all  dislocations  are : — 1.  Alteration  in  the 
shape  of  the  joint.  2,  Inability  to  move  the  limb  on  the  part  of  the 
patient,  and  more  or  leas  fixidity  to  the  efforts  of  the  Surgeon.  3. 
An  alteration  in  the  relations  of  points  of  bone  about  the  joint. 
4.  An  abnormal  position  of  the  end  of  the  displaced  bone  ;  and  5. 
Shortening  or  lengthening  of  the  limb,  or  an  alteration  in  its  axis. 
The  signs  are  frequently  obscured  by  swelling  in  and  about  the 
joint,  due  to  extravasation  of  blood  or  effusion  of  synovial  fluid. 
Hence  the  importance  of  accurately  ascertaining  the  nature  of  the 
injiuy  immediately  after  the  accident,  as  when  swelling  has  super- 
vened it  may  not  be  possible  to  make  a  diagnosis  till  it  has  sub- 
sided. 

2'he  state  of  the  parts  will  be  more  e8pe<*ially  Toierr^W  wxA^ist  c^^j^ 
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special  dislocation.  Here  it  may  be  briefly  stated  that  the  head  of 
the  bono  is  generally  forced  through  the  capsular  ligament ;  whilst 
other  of  the  ligaments,  surrounding  tendons,  and  muscles,  may  be 
ruptured  or  tightly  stretched,  and  the  arteries  and  nerves  displaced, 
pressed  upon,  or  torn.  In  the  ball-and-socket  joints  the  end  of  the 
bone  will  be  found  either  opposite  the  rent  in  the  capsule,  or  drawn 
to  some  distance  {rom  it  by  musculai*  contraction.  If  i-eduction  is 
effected  early,  the  damaged  ligaments  and  muscles  are  soon  re- 
paired ;  but  they  remain  for  some  time  weakened  and  sti*etched, 
and  thus  predispose  to  re-dislocation.  Hence  the  importance  of 
keeping  the  parts  at  rest  until  firm  union  of  the  ruptured 
ca])sular  and  other  ligaments  has  occurred.  After  reduction  a 
moderate  amount  of  inflammation  and  serous  effusion  in  and  about 
the  joint  generally  ensues,  but  usually  subsides  in  a  few  days  if 
the  parts  are  kept  at  rest,  the  joint  becoming  gi-adually  restored  to 
its  nonnal  condition.  If  rest  is  neglected,  however,  the  rent  in 
the  capsule  may  not  heal,  but  remain  as  a  ]>ermanent  hole  with 
smooth  edges,  allowing  the  head  of  tlie  l>one  to  sli])  in  and  out  of 
its  socket.  In  some,  instjinces,  moreover,  the  inflammation  may 
run  into  suijpunition,  which  may  be  followed  by  ankylosis  of  the 
joint. 

The  inijii'diini'ufn  to  rvdndioii  arv : — In  nahi  vases: — 1.  The 
spasmodic  contraction  of  the  mU'^cles  suiTounding  the  joint.  2. 
The  small  size  of  the  rent  in  the  cajwule.  3.  The  hitching  of  points 
of  bone  on  each  other;  and  4.  The  intcai)osition  of  ligaments, 
tendons  or  muscl(\s.  In  old- standing  cases: — 1.  The  formation  of 
adhesions  around  the  displaced  bone.  2.  The  closure  of  the  rent  in 
the  capsule.  Ji.  The  i)ermanent  shortening  of  the  ligaments  and 
muscles;  and  4.  The  alteration  in  the  shape  of  the  articular  sur- 
fa<'e8,  in  part  from  absorption  and  in  part  from  the  formation  of 
new  l)one.  The  contraction  of  the  muscles  generally  incrreases  from 
the  time  of  the  accident ;  hence  every  horn*  the  dislocation  remains 
unreduced  tlie  more  ditticult  the  reduction  becomes. 

The  consequences  of  non^reduction  are  either  the  formation 
of  a  nc^w  joint,  or  ankylosis,  the  fonner  being  more  common 
in  ball-and-socket  joints,  the  latter  in  hinge  joints.  When 
any  movement  l)etwwn  the  dishx^ited  bon(»s  exists,  the  osseous 
surface  on  which  the  displace<l  bone  rests  is  converted  into 
a  new  articular  cavity  by  a  process  of  absorption  of  the  old 
l)one,  and  the  formation  of  new  bone  around;  the  end  of 
th<.'  displaced  b<mo  becomes  adapted  by  a  similar  process  of  absor])- 
t"u»n  to  its  nrw  socket :  and  the  soft  tissues  around  liecome  con- 
dunsod  so  us  to  form  a  kind  of  new  capsule.  The  old  socket  in  the 
meantime  iM'conu's  more  or  less  obliterated,  its  articular  caililage 
absorbtMl.  and  its  cavity  filled  u])  with  fibrous  tissue  or  new  bone. 
The  raugt.'  of  niovL*nicnt  in  the  newly  formeil  joint  will  at  first  be 
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liiiiiteil,  but  in  thf  courso  of  time  under  appropriate  treatment  will 
bei'ome  much  more  free,  and  a  very  fairly  useful  limb  may  be  ob- 
taininl.  WTien  on  the  other  hand  the  di8loc4ited  bone  in  immovably 
fix»Ml  ui)on  another,  the  articular  cartilage  in  abworbed,  the  con- 
tiguous osneouH  HurfaceH  unite,  and  bony  ankylosis  is  said  to  ensue. 
The  muiM^'leH,  moreover,  from  want  of  use  undergo  shortening  or 
partial  atrophy  and  fatty  degeneration,  leaving  the  limb  in  a  more 
or  les8  Hhruiiken  and  wasted  condition. 

Treatment, — The  indications  are: — 1.  To  replace  the  articular 
sui-faccs  in  contact ;  and  2.  To  keep  them  there  until  the  rent  in 
the  capHule  has  united  and  the  torn  ligaments  and  muscles  have 
had  time  to  heal.  Unless  the  ease  is  seen  immediatelv  after  the 
accident,  whilst  the  jwitient  is  faint,  and  the  muscles  are  in  con- 
stH^ueuco  relaxiKl,  an  aniosthotic  had  better  be  given  to  overcome 
tho  resist<juco  of  the  muscles.  The  reduction  may  then  be  effected 
either  by,  1,  mauiimtation^  or  2,  extension, 

1.  Mainpiilalion  consists  in  putting  the  limb  througli  certain 
nioveiniMits  of  flexion,  extension,  rotation,  and  circiunduction, 
varying  luconliiig  to  the  situation  and  varit?ty  of  the  dislocation, 
liv  means  of  these  movements  we  endeavour: — (a)  To  overcome 
tho  ())>Htaclos  to  nnluction  by  relaxing  the  stretched  ligaments  and 
tendons,  and  dis<>npiging  any  liitching  points  of  bone  ;  and  (6)  To 
make  the  displacwl  head  retnice  as  it  were  its  steps  and  ro-ent^r  its 
H4M'kct.  In  onler  to  employ  mani]mlation  siwcessfully  it  is 
essiMitial  that  the  8urgiH)n  should  know  the  anatomy  of  the  part, 
tho  direction  in  which  the  bone  has  travelled  to  reach  its  abnormal 
situation,  and  the  probable  position  of  the  I'ent  in  the  capsule. 

2.  Kjrtension  is  a  much  less  scientific  method  of  reducing  a  dis- 
location, and  should  never  be  resorted  to,  except  in  certain  forms  of 
disl(K'ation  which  will  be  mentioned  hereafter,  till  manipulation  has 
Ik'cu  tried.  It  was  the  method  almost  always  employed  by  tho  older 
Hurgwns,  and  ha**  for  its  object  tho  forcible  dragging  of  tho  dis- 
l)lac(»d  end  of  the  bone  into  its  socket,  or  opposite  its  socket,  into 
which  it  is  then  dniwn  by  muscular  (X)ntraction.  In  many  forms 
of  dislocation  the  method  is  as  harmful  in  practice  as  it  is  wrong  in 
principle,  since  the  <lisplaced  head,  ati  in  some  forms  of  dislocation 
of  the  hip,  C4in  only  be  drawn  into  its  socket  in  this  forci})le  manner 
by  rupturing  the  resisting  ligamenta  and  tendons.  In  employing 
extension,  traction  is  made  in  the  long  axis  of  the  limb  by  the 
Surgeon,  either  with  his  hands  or  by  means  of  a  jack-towel  scciuwl 
by  a  clove  hitch  to  the  limb,  or  if  more  force  is  re^iuired  by  multi- 
plying imllevr*.  Counter-extension  is  in  the  meanwhile  made  in 
tho  oi)jK>Miite  direction  to  the  extending  force,  ])ut  in  the  same 
straight  line,  either  by  tho  surgeon  pressing  with  his  lu»el  or  knee 
on  the  ])ai't  a]H)ve  the  dislocation,  or  by  fixing  the  pail  with  a  jack- 
towt'l  or  suitable  straji  to  a  hcM)k  in  the  ftiH)T  vvt  n>i*w\\.    '^^^sVviW  *>aSS^« 
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oient  extension  haa  been  employed  to  ili-aw  the  head  of  the  bone 
opposite  its  socket,  the  Surgeon  should  endeavour  to  guide  it  into 
its  place.  Boforo  the  inti'oduction  of  ohlorofomi  this  was  usuiilly 
effected  bv  the  contniction  of  th(i  muscles  themselves,  aftc>r  the 
head  had  been  drawn  down  by  the  extending  foi*ce. 

In  old-standing  cases,  before  either  manipulation  or  extension  is 
employed,  the  adhesions,  which  offer  the  chief  obstacle  to  reduction, 
should  bo  first  broken  down  by  cautiously  rotating  or  circumducting 
the  limb.  When  the  rent  in  the  capside  has  united,  the  old  socket 
been  filled  up,  and  a  new  joint  fonned,  reduction  is  of  coiu^se  physi- 
cally impossible ;  but  even  then  the  breaking  down  of  the  adhesions 
may  greatly  improve  the  range  of  motion  and  consequent  useful- 
ness of  the  limb.  In  attempting  the  reduction  of  a  long-standing 
dislocation,  however,  gixiat  care  must  be  exercised,  or  in-eparablo 
damage  may  be  done.  Rather  than  use  any  great  violence  it  is  in 
some  cases  better  at  once  to  cut  down  upon  the  dislocation  and 
divide  any  bands  which  may  be  found  preventing  reduction.  Xot 
onlv  mav  the  atx^idents  below  enumerated  be  thus  avoided,  but 
reduction  may  l)e  safely  accomplished  at  later  periods  than  was 
formerly  jwssible,  and  with  antiseptic  treatment  of  the  wound 
there  is  but  little  risk,  and  good  movement  of  the  joint  may  be 
expected. 

Among  the  accidvnts  that  have  attended  vwhut  efforts  at  reduction 
may  be  montioncd :. — 1.  Rupture  of  the  main  artcay,  vein  or  nerves. 
2.  Laccmtirni  of  muscles  and  tendons.  .3.  Teaiing  open  the  skin 
and  soft  tissuos,  thus  rend(»ring  the  dislocation  coinjMnuid.  4. 
Fracture  of  the  bone.  5.  Infliimmaticm  and  suppmiition  of  the 
joint  and  surrounding  j)art* ;  and  6.     The  evulsion  of  the  limb. 

How  ionff  after  a  dislocatiou  mat/  an  atteinjtt  l>e  made  at  reduction  / 
— Sir  Astley  C'oopor  gave  the  time  at  l>etween  thn»e  and  fcmr  months ; 
but  since  the  intrtxluction  of  chlorofoiin  successful  cases  have  been 
reported  after  much  longer  pi^riods.  In  an  old-standing  case  the 
circumstances  which  should  influence  us  in  deciding  whether  an 
attempt  at  reduction  shoiUd  be  made  are : — the  ago  of  the  patient, 
the  situation  of  the  dislocation,  the  presence  or  absence  of  pain,  and 
the  amount  of  usefulness  of  the  limb.  By  the  new  method  of  open 
divisir)n  of  the  adliesions  about  the  joint,  the  time  at  which  a  dis- 
loc4ition  can  Ik'  reduced  is  considerablv  extended.  _  This  method, 
however,  should  not  be  employed  imless  the  movements  of  the  joint 
are  much  restnct<Ml,  and  the  usefulness  of  the  limb  in  conse<iuence 
is  impaired. 

Tlie  after  treatment  consists  in  maintaining  the  part  at  rest  by 

suitably-api)liefl   strapping  and  bandages,   and  in   preventing  or 

sul Milling   iiiflaiiniiation    l)y   cold,    evap« anting  lotions,    &c.      The 

j)art,  however*,  should  not  br>  kept  at  absolute  rest  longer  than  is 

aufHciont  for  the  torn  lig-auumts  and  other  soft  tissues  to  heal  lest 
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adhesions  fonu  ami  stiffness  of  tho  joint  ensue.  Passive  move- 
ments, therefore,  should  bo  cautiously  begun  after  a  few  weeks ; 
and  friction,  shampooing,  or  galvanism  subsequently  employed  to 
rostoro  tho  tono  of  the  wasted  muscles.  Where  stiffness  has 
occuri(Ml  tli.»  Jidhosions  should  be  broken  down  under  an  ansosthetic, 
provided  there  are  no  signs  of  active  inflammation  in  the  joint. 

Treutmeitt  v/  cuinpoiiud  disiocations. — ^Tho  dislocation  should  be 
reduci'd.  the  parts  i)laced  at  perfect  rest,  and  the  c^ise  treated  as  a 
wound  of  the  joint  (see  Wounds  of  JoinU),  Inconsequence  of  the 
extensive  laceration  of  the  ligaments  and  other  soft  tissues  reduc- 
tion is  usimlly  quite  easy.  When  a  compound  dislocation  is  com- 
bined with  a  fnictiu'e  of  tho  bone,  and  there  is  much  lacjoration  of 
the  soft  pai-ts,  amputiition  of  the  limb  in  tho  lower  extremity,  and 
resection  of  the  joint  in  the  upper,  will  probably  be  re<iuii*ed. 

Congenital  dislocations  ai-o  those  that  occur  duiing  intra- 
uteiine  life,  and  genei*ally  depend  upon  some  malformation  of  the 
articular  siu^aces,  rather  than  ui)on  actual  displacement  of  an 
originally  normal  articulation.  They  are  all  very  rare,  the  so- 
called  "congenital  dislocation"  of  the  hip,  however,  being  the 
least  so.  Tiittle  or  nothing,  as  a  rule,  can  be  done  in  the  way  of 
treatment.  But  continuous  extension  in  the  hoidzontal  position 
with  jiressiu'e  over  the  trochanter  has  in  tho  case  of  the  hip  been 
attendc^l  with  considerable  sm.-cess.  Diu-ing  tho  hist  few  years 
s<?veral  (»jM*rati(>ns  have  l)eeii  practised  for  congenital  dislocation  of 
tho  hip  by  Lorenz,  Iloffa,  Ogston,  and  others.  Briefly,  these 
operations  consist  in  the  division  of  contracte<l  muscles  and  liga- 
ments, the  gouging  out  of  a  new  acetabidum  in  th(^  ilium,  and  in 
the  replacement  of  the  remains  of  the  hetul  of  the  femur  in  the  new 
socket  thus  formed. 

Wounds  of  joints. — A  joint  may  Ik^  merely  pimctiu'ed,  or  it 
may  be  laid  freely  open.  Tho  wound  may  be  of  an  incised, 
Licenited  or  contused  chamcter,  and  complicated  by  extensive  in- 
jur}^ of  tht;  sunounding  soft  tissues,  or  by  dislocation  or  fracture 
of  the  articular  ends  of  the  b(mes.  In  the  latter  case  tho  wound 
may  be  further  complicated  by  the  protrusion  of  tho  dislocated  bones 
or  the  ends  of  the  fnigments. 

A  wound  of  a  largo  joint  should  always  be  regai-ded  as  serious, 
as  owing  to  the  difficulty  of  seciuing  an  efficient  drain,  and  of 
preventing  decu)mi)osition  of  the  extravasated  blood  and  serous 
secretion  in  the  synovial  pouches,  septic  or  infective  inflammation 
is  very  liable  to  bo  set  up,  and  rapidly  run  on  to  sujipuration  and 
disorganization  of  the  joint.  The  peculiar  absoii)tive  power  of  the 
svnovial  niemlnane.  moreover,  favours  tho  entrance  of  tho  chemical 
products  of  decomposition  into  the  system,  and  c*onse(iuently  en- 
hances the  rLsk  of  septic  poisoning,  to  which,  or  to  such  infective 
processes    as    septiciemia  or  pyiomia,  t\\0  \>v\lvn\\.  tcvwx   'jswc^cwss^* 
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Further,  nhould  he  survive  these  earlier  daugei's  of  blood-poisouiiig» 
he  is  still  liable  to  fall  a  victim  to  hectic,  or  to  exhaustion  or  larda- 
oeous  disease  consequent  upon  the  prolonged  drain  on  the  system 
attending  the  suppuration  in  the  sjiiovial  membrane,  the  articular 
ends  of  the  bones,  and  the  surrounding  soft  parts. 

Medium-sized  wounds  are  the  most  dangei*ous,  as  such  cannot 
always  be  rendered  aseptic  nor  drainage  be  effectually  secured. 
Punctiured  wounds,  when  made  with  a  clean  instrument  and  in  an 
oblique  direction,  may  heal  under  appropriate  treatment  without 
any  inflammatory  or  other  trouble.  Should  septic,  or  infective 
poisons,  however,  gain  admission  at  the  time  of  puncture,  or  subse- 
quently through  neglect  of  the  woimd,  or  should  the  joint  not  be 
kept  properly  at  rest,  a  pmictured  wound  may  be  followed  by  the 
most  intense  inflanmiation  of  the  synovial  membrane,  and  total 
disorganization  of  the  joint,  with  its  attendant  dangers  of  blood- 
poisoning.  Extensive  and  lacerated  wounds  of  joints,  when  not 
sufficiently  severe  to  call  for  amputation  or  excision,  are  not  neces- 
sarily a  soiu'ce  of  exti'eme  anxiety,  as  they  usually  permit  of  effectual 
cleansing  and  drainage,  and  under  the  use  of  antisei)tics  may  heal 
up  by  giinudations  without  giving  rise  to  any  serious  constitutional 
disturbance.  In  such  cases,  however,  l)ony  ankylosis  will  geneiiilly 
ensue,  though  in  some  instances  the  cartilages  may  escape  destruc- 
tion, and  II  fiiii'ly  moval)Ic  and  useful  joint  may  be  obtained. 

Hi(/n8.- AVhvn  the  joint  is  laid  freely  ojwn  the  natiue  of  tlie 
injiuy  is  obvious,  and  any  displacement  or  splintering  of  the  bones 
can  be  seen  or  ascertaineil  ])y  examination  with  the  finger.  "VVTien 
the  woimd  is  of  a  pimctiu-ed  character  and  the  incision  in  the  skin 
is  some  distance  from  the  joint,  the  signs  are  not  always  so 
apparent.  In  such  cases  an  account  of  the  depth  to  which  the  in- 
strument penetrated,  and  the  direction  in  which  it  appeared  to  run, 
will  help  us  to  deteimine  whether  the  synovial  membrane  has  been 
ent<»rod.  The  escaiw  of  a  glairy  fluid  like  white  of  egg — the 
sj-novial  secretion — will  make  the  diagnosis  ceiiain.  If  in  doubt, 
the  case  should  be  tn'at^Ml  as  if  the  joint  had  been  ojwned,  but  on 
no  accoimt  should  th(»  woiuid  Ikj  probed  for  the  pui*])<)se  of  settling 
the  i>oint.  ^Should  inflammation  ensue  the  signs  will  be  the  siune 
as  those  of  acute  arthritis  {aec  Diseases  of  Joints). 

The  trmtment  will  deiK»nd  on  the  size  and  chai*acter  (»f  the  wound, 
the  jc»int  affected,  the  nature  of  the  complications,  and  the  age  and 
constitution  of  the  patient.  The  chief  indications  are  to  prevent 
inflammation  and  its  attendant  consecjuences,  or  if  the  injuiy  is  of 
a  vorv  sf'vore  characti.T,  to  endeavour  to  save  the  patient's  life  by 
tin;  sacrifice'  of  his  limb.  Tims,  if  the  wound  is  small  and  uncom- 
plicated, an  attemjit  should  be  made  to  convert  it  into  a  sub- 
cutaneous woiuul  by  sealing  it  with  iodoformize<l  collodion,  or 
bt'ttcT  hv  jdiivhifx  ovov  it  an  antiseptic  (hx'ssing,  after  having  flrst 
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thoroughly  cleansed  the  skin  and  rendered  it  aseptic.  One  or  more 
silver  or  chromicized  gut  sutures  may  first  be  inserted  if  the  woimd  is 
too  large  to  bo  closed  in  this  way.  The  limb  should  be  then  placed 
on  a  Hj)lint  at  perfect  rest,  and  cold  applied  by  means  of  an  ice-bag 
or  by  licit^r's  tulK»s.  Should  inflammation  follow,  half  a  dozen 
leeches  should  l^e  placed  over  the  joint,  and  warm  applications  be 
substituted  for  the  cold ;  whilst  should  the  local  and  constitutional 
disturbance  increase  and  the  joint  become  distended,  aspiration 
should  bo  practised  to  relieve  tension,  opium  given  to  soothe  t}ie 
jMiin,  and  the  ti'eatment  persevered  in.  If,  however,  pus  is  with-, 
drawn  by  the  aspirator,  the  joint  should  be  laid  freely  open,  drained, 
di*essed  antiseptically  and  placed  in  the  position  in  which,  nhould 
ankylosis  ensue,  it  will  sulwequently  be  of  most  use.  If,  notwith- 
standing frer»  incisions,  the  suppumticm  goes  on,  continuous 
iiTigation  with  some  weak  antiseptic  fluid  may  be  tried  or  the 
whole  limb  kejit  continuously  in  a  hot  bath,  the  patient,  if  neces- 
sarj',  as  in  the  case  of  the  knee,  being  himself  immersed.  Should 
signs  of  sapnemia  or  exhaustion  from  hectic  set  in,  amputation 
miLst  be  ]>erformed. 

Larger  wounds  of  joints,  especially  when  laceratinl,  should  be 
thoroughly  <'leansed  with  antiseptic  lotions,  well  drainwl,  and 
dressed  antis<»ptically.  A  counter-opening  at  a  dependent  spot  may 
in  some  cases  ]>e  advantageously  made,  as  for  instance  in  the 
pui)liteal  sj)aco  in  wounds  of  the  knee,  and  a  tube  passed  through 
the  joint.  Where  there  is  extensive  laceration  of  the  soft  parts, 
much  cfunniinution  of  the  bones,  or  other  complications  of  such  a 
nature  as  to  n^uler  it  doubtful  whether  a  us(»ful  limb  can  lie  ob- 
tained, the  question  of  am]mtation  c»r  excision  must  be  raised.  In 
deciding  on  the  jn-opnety  of  an  oj)eration  the  Surgeon  will  he  in- 
fluenccKl  by  the  situation  of  the  joint,  and  the  prolmble  power  of 
the  i)atient,  eithv-r  on  account  of  his  age  or  the  general  state  of  his 
constitution,  to  stand  the  acute  inflammation  and  prolonged  sup- 
puration which  must  almost  necessarily  ensue  if  the  limb  is  not 
removed.  Briefly  it  may  be  said,  that  an  injury  which  in  the 
elbow  might  1k>  treated  in  the  oi-dinar}'  way  or  by  excision  of  the 
joint,  would  in  the  knee  probably  call  for  amputation ;  that  a 
wound  of  the  wrist  is  generally  more  serious  than  one  of  the  ankle ; 
and  that  the  sacrifice  of  the  limb  is  required  for  a  much  less  severe 
wound  of  the  knee  than  of  the  ankle. 

INJURIES  OF  MUSCLES  AND  TENDONS. 

Contusions  of  muscles  are  very  common  as  the  result  of  falls, 
blows,  kicks,  or  other  violence.  They  may  varj'  from  a  slight 
})ruising  with  or  without  tearing  of  the  muscle-fibres  and  blood- 
extravasation  to  complete  pulping  of  the  m\isc\ea.     Sign*.— \\v  Hiafe 


174  IXJrHIE8  OF  SPEf'IAL  TISSUE:^. 

slighter  cases  there  is  dull  aching  pain  increased  on  movement,  ill- 
defined  and  deep-seated  swelling,  and  later,  ecchymosis  as  the 
blood  makes  its  way  to  the  surface.  Some  stiffness  or  loss  of  power 
from  partial  atrophy  frequently  follows,  and  occasionally  inflam- 
mation and  abscess.  Severe  cases  are  fretjuently  associated  with 
other  injuries  of  the  part,  as  fracture  of  a  bone,  laceration  of  a 
large  blood-vessel,  &c.  The  treatment  consists  in  keeping  the  part 
at  rest  with  the  muscle  as  much  as  possible  relaxed,  and  in  pre- 
venting inflammation  by  cold,  lead  and  opium  lotions  and  the  Hke. 
Shampooing,  massage,  and  galvanism  may  subsequently  be  nec^es- 
sary  to  restore  any  loss  of  power  that  may  ensue. 

Wounds  of  muscles  may  be  incised,  lacerated,  punctured,  or 
contused.  When  the  wound  is  made  transveraely,  the  divided  ends, 
which  gape  widely,  must  bo  approximated  by  placing  the  limb  in 
such  a  position  as  will  relax  the  muscle,  and  then  united  by  aseptic 
sutures.  "VNTien  the  wound  is  deep  or  parallel  to  the  fibres  a 
drainage-tube  may  be  inserted  to  j)revent  the  retention  of  the  dis- 
charge* by  the  bulging  of  the  muscle.  Union  takes  ]>lace  l)y  fibrous 
tissue. 

RiTPTUKE  of  muscle  nuiv  occur  from  a  sudden  and  violent 
8pasmodi(;  ac^tion,  or  diuing  vomiting,  tetanus,  or  deliiium.  As 
examples  may  be  mentioned  rupture  of  the  stf'nio-mustoid  of  the 
child  in  a  difficult  lalK)ur,  the  rectus  abdominis  in  pai-tuntion,  the 
biceps  in  raising  weights,  the  supinat<)r  longus  and  gastrocnemius 
in  lawn-tennis,  the  quadriceps  extensor  at  football,  and  tho  ad- 
dutors  of  the  thigh  in  riding.  A  senstition  of  tearing  is  often  felt 
at  the  moment  of  rujrture,  followwl  by  pain  and,  if  the  nii)ture  is 
complete,  by  loss  of  function.  The  niptiu'e  is  indicated  by  a  gap, 
above  and  Ik'Iow  which  is  felt  a  swelling  formed  by  th(^  ends 
of  the  retracted  muscle ;  or  blood  is  extravasate<l  l)etwe(»n  the* 
ruptured  ends  cx'casioning  a  hoematoma.  Rupture  of  the  stemo- 
mastoid  in  infancv  is  said  to  1k»  followwl  })v  contraction   of  the 
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muscle  and  conseciuent  wrv-iiH^k.  The  treatment  consists  in  ap- 
]>roxiniating  the  dividinl  ends  as  much  as  iK)ssible  by  jjosition  and 
by  suitable  bandages  and  splints,  and  in  applying  ice  and  evajw)- 
rating  lotirais  to  control  the  bloo<l  extravasation  and  to  prevent 
inflammation.  If  a  blocKl-tumoiu*  forms  it  should  not  be  opeiie<l, 
unless  suj)i)unition  occui-s. 

AVoi'NDs  OF  tendons  mav  l)e  divide<l  into  the  suWutaneous 
and  the  o])en.  The  foimer  are  discusscnl  under  Tenotomy.  AVhen 
a  tendon  is  divided  in  an  oj>en  wound,  its  cut  ends  should  be  ap- 
jiroximated  by  j>la('ing  the  ]»ai1:s  on  a  s])lint  in  such  a  position  that 
the  nnisele  is  as  much  as  ]M>ssible  relaxed,  and  the  dividtnl  ends 
then  united  by  asei)tic  sutures.  In  long-standing  cases  an  attenii)t 
xijav  also  be  made  to  unit^  the  cut  tendon  if  the  imtient's  genenil 
^^te  of  health  is  favourable,  and  there  is  no  evidence  of  extensive 
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destnictioii  of  tlio  k'ndon  or  of  its  iidhosion  to  the  neighbouring 
structurt^H.  AVhon  the  ends  of  the  dividwl  tendon  ai-e  found  to  havo 
retrac't<»d  and  to  1k'  so  far  apait  that  they  cannot  hv  made  to  meet, 
one  end  may  ])e  ^^I>lit  longitudinally,  hut  not  quite  to  the  divided 
end,  tunuKl  down  and  imited  to  the  other  end  bv  sutiu'e.  In 
some  oasoH  where  the  divided  ends  will  not  meet  they  may  bo 
imited  by  a  leash  of  catgut.  In  other  cases,  as  in  the  tendons  of 
the  fingers,  the  distill  end  may  bo  united  laterally  to  a  neighbour- 
ing tendon. 

Dislocation  of  a  texdox  fi'om  its  sheath  or  groove  without 
fracture  or  other  injury'  occasionally  occurs  from  a  sudden  twist 
or  sti-jiin.  It  is  indicatcnl  by  pain  and  i)artial  or  complete  loss  of 
function  of  the  affected  muscle,  swelling  and  ecchymosis;  whilst 
on  examination,  the  displaced  tendon  may  sometimes  bo  felt  in  its 
abnonnal  situation.  The  injurj'  is  most  common  about  the  ankle, 
and  in  the  for(»-ann,  l)a('k  and  nock.  Tlie  trpntment  consists  in  re- 
placing tho  t^'udon  by  manipulation,  breaking  down  any  adhesions 
that  may  have  formal,  and  rt-tainiug  it  in  jdace  (which  is  often 
difticult)  by  a  suitably-a])]>lie(l  pad  and  bandage,  or  in  the  case  of 
the  ankle  or  wrist  by  a  plaster-of-Paris  bandage,  and  subse<|uently 
by  a  leather  suj>j>oi*t. 

KrPTrRK  of  a  tkndox  mav  occur  as  the  result  of  external 
violence  or  dining  srane  sudden  and  involuntary  musc'ular  action, 
and  is  veiy  common  in  the  plantaiis  and  tendo  Achillis,  and  some- 
what less  so  in  the  biceps  (see  Injuries  of  the  Upi)er  and  Lower 
Extremity).  The  tendon,  except  when  the  ends  l>ecome  widely 
separated,  as  generally  hap])ens  in  the  case  of  nipture  of  the  long 
tendon  of  the  biceps,  usually  unites  readily  on  the  ends  being  ap- 
proximated and  kept  at  rest  in  that  position. 

EvrL.sioN  or  tearing  out  of  a  tendon  with  part  of  its 
muscle  occasionally  occurs  as  the  result  of  catching  the  finger  or 
thumb  in  a  machine,  on  a  hook,  &c.  Part  or  the  whole  of  a  digit 
is  usually  torn  off,  bringing  away  with  it  the  flexor  tendon,  this 
l)eiiig  more  fii-mly  attached  to  the  bone  than  the  extensor.  In 
cons(K[uence  of  the  t(»ndon-sheath  being  thus  left  oi)en  suppuration 
is  liable  to  extend  up  it  into  th(»  forearm.  Free  drainage  of  the 
wound  and  antise]>tic  dressings  are  then  imperative. 

injuries  of  arteries. 

CoNTisiox    or    BRUISING   of  an  art<:»r\'  without      ce 
other  iniiirv  of  its  coats  is  of  occasional  occurrence,  and  is  said  to 
l>e  followed  by  contracticm  and  i)ennanent  diminution  in  the  size  of 
the  vessel,  and  even  by  gangrene  of  the  limb.     liittle  that  is  defi.- 
nite.  howt»ver,  is  known  of  this  injury. 

^VPTVBE  or  SL'BcirrAJfEOUS  LACERATION  ol  Wi  «it^r5  Ta».^  o^:«ax 
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!»»  the  rfnuh  of  aiiv  h.'-vpk'  vi(il.>nre,  Imt  is  iwihniw  most  nftPii  iluc 
to  the  paHRi^  of  a  wheol  nvci  a  liiuh,  inraiitiniiH  ntt<>iiiptfl  to 
redu:*p  nn  old  ilitdoration  of  tlic  h)iuu1iIi>I',  aiul  PX(.'<iii<ivP  violence  in 
breakiiiff  down  iidbeHioiiH  in  Htifi  joiiitH. 

1.  T/if  Tujit'irr  mail  It  partM,  i.'.,  thp  intcrniil  nnd  middle  ccHiti 
only  may  be  turn.  In  tiurh  u  cuw  the  cxt«mal  ctrnt  muy  Kulwe- 
quently  yield  to  the  premurc  of  tho  blood,  thus  laWng  the  founda- 
tion of  en  annuiyxiu ;  or  the  int^^inul  and  middle  mito  may  1k> 
folded  inwardH  into  the  interior  of  the  vessel,  obliterating;  itn 
ealibre,  and  in  this  way  may  eauw, 
especially  if  the  vein  in  also  injurwl, 
f^ngrene  of  the  limb  (Fig.  X). 

i.  Thr.  rupturr  mnif  lie  rompMe, 
i.r.,  all  the  I'oatK  may  be  torn  at-ross. 
Uei'o  in  a  Riiiiilar  manner  the  nrt^'i'v 
may  1>Beome  tK'cluded  without  uny 
hemorrhage ;  or  blood,  often  iti 
enormous  quautitief,  may  \<v  pom-pd 
out  into  the  tismien  of  the  limli.  In 
either  I'ase  f^ngrene  nmy  ensue, 
especially  if  the  vein  in  also  raptured, 
and  the  injuiy  oeciin*  in  the  lower 
extremity.  Somctiiiuw  tho  cxtiii- 
casBted  blood,  iwrtieularly  iii  the 
njiper  extremity,  may  liecome  en- 
cysted, a  sw  being  fonnwl  for  it  liy 
the  inflammntion  and  (iiiiileiisiitiini 
of  the  fflinvundinp  ti-Mues.  'iliis 
condition  is  culled  a  tirrniiiu-rihni 
tninmatic  aneiiryHiii  in  ciintnidistiiic- 
irj'sni,  the  tenn  sinni'tiuiL-s  ajiplied  to 
the  injury  when  the  bIcKid  iw  simply  extravasated  into  tlie  tissues, 
though  in  this  hitter  tase  the  name  ru)(tureil  artery  is  innr.' 
up]ircipriate. 

The  tyiaiitoiiit  vari-  according  tt)  the  nature  of  the  injiuy.  'WlieTi 
the  main  artery  becomes  oerlnded  there  will  lie  jiain  at  tho  wat  of 
niirture  und  cexMQtiiin  of  the  pulse  hehiw,  while  later  gangiene  will 
proliably,  though  not  invnriaWy,  ensue.  Should  the  artery  not  be 
m-cluiU-d,  bhKid  in  lai^  quantities  will  escujK-  into  the  tissue-, 
giving  lise  to  11  rapiiUy-iniTt'asiMg  swelling,  in  which  no  pulsition 
can  I"'  detccteil,  although  a  limit  may  sometimes  lie  heiuil ;  the. 
limb  becomes  cold,  livid,  and  swollen,  and  the  jmlw,  as  n  rule, 
nin  1111  longer  l)e  felt  in  the  arteries  l)elow.  "VVhi-ii  the  extravasa- 
tion is  viTy  large  i-onstitntionul  symptoms  of  hfpinorrhflge  will  alsii 
/h'  /iivsrnt.  am)  signs  of  gangrene,  if  the  ruptured  arten-  is  in  the 
Jrjiib,  win  fimltahly  soon  supervene,  wnc«  not  only  is  the  main 
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arterial  supply  cut  off,  but  the  col  la  tern  1  flow  and  w'lious  return 
are  also  impeded  by  the  pre.s8Ui*e  of  the  extravasatod  blood  on  the 
coUateiul  arteries  and  veins.  On  the  other  hand,  should  the  blood, 
as  occasionally  ha]>pjn)s  in  the  ui)j>or  limb,  become  encysted,  the 
swelling  will  slowly  assume  the  chamcters  of  an  oi*diiiary 
anfHU'vsm. 

Trmtmt'nt, — (a.)  When  tl^e  artery  is  occiuded  all  that  can  be  done 
is  to  endeavour  to  prevent  gangrene  occuning  by  maintaining  the 
warmth  of  the  limb  till  the  collateral  circulation  has  had  time  to 
become  estabHshed.  Should  gangrene  oc<?ur  amputation  must  be 
perfonned  as  soon  as  a  line  of  demarcation  has  fonned.  (b.)  When- 
blood  in  lanje  qnantitien  is  eirtravasateti  into  the  tissues  the  treatment 
will  dei>end  on  the  situation  of  the  ru])tui'od  ai-teiy.  Thus,  in  the 
case  of  the  i)opliteal,  amputation  is  usually  calbHi  for,  especially  if 
the  vein  is  also  ruptured,  as  gangrene,  for  the  reasons  stated  above, 
will  almost  invariiibly  ensue  if  the  main  ai'tery  is  tied  either  above 
or  at  the  seat  of  ruptiu*e.  In  the  case  of  the  axillarj',  however, 
where  the  coUateral  circidation  is  much  more  free,  the  ruptured 
artery  may  bt»  cut  down  ui)on  and  s^'^cured  al)ove  and  below  the 
bleeding  spot. 

AVouNDS  OF  AiiTEUiEs  may  be  divided  into  the  peneti*ating 
and  the  non -penetrating. 

1.  Tht  nitn-penetratintf  are  those  in  which  either  the  outer  only, 
oi-  the  outrT  and  middle  coats,  are  notched  or  torn.  Here  the 
wound  may  heal,  or  the  uninjured  coat  or  coat«  may  ulcerate,  give 
way,  and  ha?morrhage  ensue,  or  may  gradually  \'ield,  as  may  also 
the  cicatrice  left  on  the  healing  of  the  womid,  to  the  pressure  of 
the  blood,  and  lead  te  the  fonnation  of  an  aneiu-ysm. 

2.  The  penefnitinff  are  those  in  which  the  interior  of  the  artery 
is  liiid  oj>en.  In  this  casf*  much  will  depend  uj>on  the  size  of  the 
artery,  and  whi^ther  it  is  completely  or  only  partially  cut  across 
and  upon  the  direction  and  size  of  the  wound. 

(a).  Wonuds  of  lar<fe  arteries,  as  the  aoiia  or  pulmonary  art3r}', 
whatever  their  nature,  are  usimlly  immediately  fatal. 

(b).  IVotinds  of  arteries  of  the  second  and  third  degree,  as  the 
fem(»ral  and  brachial.  If  the  artery  is  completely  divided,  and  the 
edgos  of  the  woiuid  ar«'  cl<»anly  cut,  repeated  hremori'hages  rapidly 
terminating  in  death  will  generally  ensue;  but  if  the  edges  are 
uneven  and  ragg(»d,  as  in  the  avulsion  of  a  limb  by  machinerj'  or 
by  a  cannon-ball,  the  external  coat  l>ecomes  twisted  up,  and  the 
mi<ldle  and  internal  coats  retract  and  contitict,  a  clot  forms  within 
the  vessel,  and  no  hiemorrhage  occurs.  If  the  arter}'  is  jntrtially 
divided  and  the  wound  is  made  transversely  to  the  long  axis  of  the 
vessel  the  longitudinal  tension  of  the  elastic  coat  causes  the  wound 
to  assume  a  diamond  shape,  and  severe  htemorrhage  will  ensue ; 
but  if  the  wound  is  made  parallel  to  the  loug  aida  o\  ^"^  n^^^j^ 
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and  is  small  (a  mere  puncture)  it  may  heal  by  adhesive  inflam- 
mation. In  the  latter  instance  the  cicatrix  maj-  remain  })or- 
manent,  or  it  may  subsequently  peld,  producing  a  traumatic 
aneurysm. 

(c).  Wounds  of  medium-sized  arteries,  as  the  radial  and  tibials, 
ai'O  attended  when  the  vessel  is  completely  ami  evenly  divided  by 
sharp  hsemorrhage,  followed  by  syneoixj,  and  tempomr}'  arrest 
from  the  formation  of  a  clot.  The  artery  may  then  become 
permanently  occluded;  usually,  however,  as  the  heart's  power  is 
restored  the  clot  is  washed  away  and  haemorrhage  reciu>*. 
In  this  way  haemorrhages,  alternating  with  t^^mporaiy  arrests, 
continue  until  death  ensues  from  exhjiustion.  WTion  the  cKlges  of 
the  wound  are  uneven^  or  the  ai'teiy  is  only  inirtiaUy  divided,  the 
effects  ai*e  similar  in  each  case  to  those  described  above  in  arteries 
of  larger  size. 

(d).  Wounds  of  small  arteries. — If  the  ai*terv  is  completely  divided 
it  will  usually  l)ecoine  ocHuded  in  the  way  described  luuLa*  nature's 
method  of  airesting  hjvmon-hago  (p.  108);  but  if  only  partially 
divided  such  occlusion  does  not  as  a  inile  ttike  iducs  and  rei)eati'd 
hoemon'hag(?s  follow.  Complete  division  will  then  ofUni  suffice  to 
cause  its  occlusion,  a  plan  which  was  frecjuently  rosoiixxl  to  when 
bleeding  from  the  temj)oral  was  j)ractised. 

When  the  wound  through  the  soft  tissues  leading  to  a  wounded 
artery  is  small  or  of  a  }mnctured  charat^ter,  the  supei-iicial  i)art 
of  the  wound  mav  close,  whilst  the  blood  continues  to  b.»  extra- 
vasatod  from  the  woundo<l  vessel  into  the  dcejxT  part,  wh^To  it 
mav  Ikjcouk'  encvstod  from  the  condensation  (»f  the  .soft  t:ssUv*s 
anmnd  (circumsrrihd  traumatic  aneurysm). 

Tkeatment  of  worxDEi)  ARTERIES.— 1.  AMien  an  artorv  is  sivn 
spouting  in  an  open  wound  a  ligatm*e  should  at  once  b.»  ai)pli.'d  to 
the  bleeding  end.  Other  methods  of  securing  the  vessv'l,  as  torsion 
or  acupressure,  may  of  course  1k»  ust»d  if  jm^feiTinl ;  but  as  th.' 
ligatiuv  is  almost  invariably  usinl  at  my  own  School,  1  shall,  tn 
j)revent  r(>jK't:tion  of  what  has  bt»en  already  sjiid  under  arr»'st  of 
hiemorrhage  (p.  lOS),  speak  of  ligature  only  in  th(!  cont.^xt. 

2.  AMien  the  end  of  a  larg(»  artery  is  set-n  pulsjiting,  but  n<it 
bliHKling  in  conseijuence  of  it  having  been  torn  across,  1  sh<uil<l, 
niVM'lf.  a]»])ly  a  ligature  to  it  as  a  ]>recaution,  though  by  soniv.'  this 
would  not  1k»  coiisiderv'd  necessarv. 

'^.  Wh.'n  an  ai-tcry  is  exj)ose<l  for  sr>mv^  distanCv>  in  its  continuity 
two  ligatures  had  li.'tter  as  a  ruL'  be  apjiliwl  and  the  aiierv  (lividod 
bi'twcn  them,  esjK-cially  if  it  be  notcheil  or  bruised. 

4.  When  an  artery  has  c**ased  to  bh\*<l,  even  though  the  li;enior- 
rliage  may  have  b',«n  shar]*,  the  wound  should  (»n  no  account  ])e 
enlarg.'d  for  the  j>urj>ose  of  tying  the  bleeding  vtjssel,  unles.s  it  can 
})•'  seen  or  felt;   since  not  only  may  it  not  blee<l  agjun,  but  as  the 
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l)lo;Hliii«^  has  coas^'d  it  may  also  b?  difficult  or  imp(>.sHll)lo  to  find  it. 
In  sucli  a  easv\  howcvor,  especially  if  tbo  patient  is  much  collajwed, 
h*  sliould  l)i?  wat('h;*d  for  the  first  sig:n  of  any  rotuni  of  tholuomor- 
riiaji^e,  firm  pressure  in  the  meantime  being  applied  oviT  the 
wound,  and  where  j)ra('t:cable  over  tho  course  of  the  main  artery 
abov<.^  and  below.  The  whole  limb,  moreover,  should  be  carefully 
bandaged  from  below  upwards. 

o.  AVhen  the  hajmon-hage  is  moderate  and  clearly  ai-teiial,  the 
external  wound  small,  and  the  ai'tory  not  seen,  pressure  should  bo 
a])plietl  in  the  way  mentioned  above,  and  will  probably  suffice. 

().  AVhen  the  bleeding  is  severe  and  evidently  arterial,  and  the 
external  wound  is  still  oi>en,  whether  the  woiuid  be  deep,  recent, 
inllamed,  or  slougliing,  the  well-established  rule,  to  which,  how- 
ever, there  are  of  course  exceptions,  is  to  cat  iJmvn  upon  the  hfefding 
jHti/it  and  opphj  a  liyatnrf  to  tuch  end  of  the  (irtery  if  divided^  or 
ahur  (ind  bdotr  the  wound  if  the  artery  is  punctured  or  only  purtiatfy 
rut  (irross.  To  do  tliis  it  is  generally  sufficient  to  eidarge  the 
wtjundi  n  tln^  soft  tissues  ;  but  where  the  wouml  is  on  one  side  of  tho 
limb  an<l  the  bLx^ling  a)»i>arently  comes  from  an  arteiy  on  tho 
othi-r,  a  probi*  should  be  i)a8Si'd  thnmgh  the  wound,  its  ]>rojecting 
]K):nt  rut  down  upon,  and  the  bleeding  artery  sought  thi'ough  tliis 
inrisiuM  and  tied  as  above.  Tlie  object  (»f  this  procedui'e  is  to 
pr./vent  tlie  necv'ssity  of  making  a  very  largo  wound. 

77<f  rt(t!i(tns  ftr  tyiny  an  artery  at  the  pface  where  it  in  wounded 
are  : — 1.  It  is  often  imi)ossible  to  det^^rmine,  without  cutting  down 
uiK»n  it,  what  artery  is  bleeding,  and  shoidd  the  alternative  jdan 
(»f  sv'curing  th.'  main  aitery  higher  up])e  adopted,  the  wrong  arti^ry 
at't;'i'  all  may  be  t^nl  and  the  bleeding  ctmtinue.  Thus,  for  example, 
in  a  supposi'd  wound  of  the  femoral  it  might  be  the  ])rofundji,  or 
;'ven  a  small  mustular  branch  that  wiis  bleeding.  *2.  Even  .sup- 
pi  )sing  the  main  trunk  were  the  one  wounded  the  bloiwl  might  still 
be  carried  bv  the  collateral  vessels  into  the  arteiT  bevond  the 
ligature,  either  ab«>v.'  or  Ik^ow  i\\v.  W(»und  in  the  vess  '1.  and  blee<l- 
ing  r.*eur  from  either  th.*  ]>roxinml  or  distal  end  (Fig.  .37).  .'J. 
Sh'>ul(l,  m or.'ov.-r,  ligature  of  the  main  artery  high  t  u])  thus  fall 
to  arl^•^t  th  '  Ir.emoiThag.',  not  only  will  the  patient  be  furth.'r  re- 
ducv'd  ])y  lo>s  of  blood,  but  the  subsecpient  lig.iture.  which  will  th.'U 
jnobably  in  the  end  hav'  to  b'  applied  to  the  ]>L'edingart>'ry  in  the 
wound,  niav  through  th*;  extra  int^'l•ferenc.'  with  th'  c  dlatr-nil 
\  s.sels  indue.'  gangrenes  of  the  limb.  4.  Tying  tlu'  main  artery 
ab.iw  i^  in  its.-lf  in  som(»  <'4is.'s  a  more  cLmg.'rous  and  difficult 
jn-oc  nlur.'  th  ni  ^-nlarging  th.?  wound. 

'I'll*-  Vinson  fw  applyiny  a  iiifature  ta  hoih  ends  if  the  cmsel  if  it  is 
din'dfd,  or  alnne  and  ielow  the  wound  if  it  ii  nwrtly  punrtnrid  or 
1  III y  jut rfiulh/  rut  across,  in  that  ligature  of  the  pmximal  end  ^\\\Vs 
maybe  insutlicient   to  anest  the  hiuuionlvage,  ?^Vv\co.  \^lVi\^v^vA,, 
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eeeii  in  Fig.  51,  may  be  caiTiod  i'onn<l  bv  the  oollatciivl  ehnnnela 
into  the  artery  below  the  wound  and  may  thenre  eH>«ipe  by  the  open 
distal  eod. 

In  eome  inetances  the  above  rale  of  cutting  (lin*n  upon  and 
tying  the  artorj-  at  the  wounded  Bp.it  cannot  he  pamod  out.  Thus, 
where  the  orteri-  is  iiinccewdble,  iis  in  punitured  wounds  o(  the 
tflnsil,  or  about  the  angle  of  the  jaw : 
or  where  iui|iortQnt  sfnictiirpH  wotdil  lie 
damaged  by  enlarging  the  wiiiiiiil,  an  the 
t«ndonB  in  the  paJm  of  the  hand  in  woundii 
of  the  palmar  arch,  it  may  be  neepHsary  to 
tie  in  the  former  cane  one  of  the  carotidn. 
in  the  latter  the  braehii.l.  Mon-ovei-  it 
may  nt  timen  be  safer  to  I'emove  a  limb 
than  to  Bearch  for  the  bleeding  vessel,  ns 
for  instonrc  in  woundw  of  the  posterior 
tibial  artery  in  the  upper  third  uf  the  leg, 
eRpeeifllly  if  the  injiirj'  is  eomplicated  by 
fmetiirc.  Again/it  may  not  only  lie  found 
iiiij>rH(-tienblc  to  ligiituie  the  iirtiTV  iil  the 
woiindeil  spot,  but  idso  iiripow"  ' 
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wouiid«  of  the  f;ub- 
rlavinn  nliove  tlie  rliivieli'.  lieri'  all  that 
ran  pn)bnhly  be  done  is  to  tnist  to  prfSHUre 
(inniy  npiilied  to  the  woimd. 

■Whilst  rutting  down  ujion  a  liUi'diiig 
nrteri'  htemorrhage  Bhould  lie  n-struincd  by 
the  use  nf  an  Esinareh'n  Imnduge,  or  by  the 
toiimiquet  or  the  fingers  ajiiilied  tii  the  main 
artery  above  the  wound :  and  in  the  eiisi-  of 
a  wound  of  the  estcmnl  iliac  <»■  gluten!  by 
Davy's  lever  iiassed  up  thereflum  and  miiih' 
to  eoinpnis  the  cominim  iliiio.  Inhere  it  is 
iini>Tact!rnl)le  to  eontnil  the  bleeding  in  any 
of  thew  ways  thi'  wound,  if  necessary, 
should  lie  sufficiently  enlarged  to  iidniit  one 
or  two  tingiTs.  and  the  bleeding  vessel 
hiiviiig  Im'i'ii  rf-ciigri;sc<lby  the  esenjie  of  warm  blood  shnulrl  then 
1k>  (imi pressed  by  the  tingor,  the  wnun<l  further  enlai^red,  mid  the 
artevv  seeunsi  with  the  aid  of  iin  assJHtant  before  the  ftng.T  is 
rcnmveii  fii>ni  the  blei'diiig  s]>"t. 

Should  gniigrene  ensue  after  ligature,  and  s|)read  rai>idly.  ampu- 
tatirrti  innst  lie  |»erfornie<l  lit  the  seat  of  ligature ;  but  if  it  involves 
only  "UP  ov  two  fingers  or  toes,  or  nprefuU  slowly,  a  line  of  deniar- 
cation  ehauld  hf  waited  tor  before  amputating. 
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Traumatic  aneurysm. — ^Two  forms  are  described,  the  diffuse 
and  the  circumscribed. 

The  diffuse  is  practically  a  ruptured  or  wounded  arteiy  with  extra- 
vasation of  bloo<l  into  the  tissues.  There  is  no  attempt  at  the 
formation  of  a  sac,  and  the  term  aneurysm  applied  to  it  is  mis- 
leading.    (See  Rujitured  Artery,  p.  175.) 

The  circumscribed  may  be  formed  in  several  ways,  as  already 
stated  under  llupture  and  Wounds  of  Arteries.  Thus,  1.  An  artery 
may  be  woundetl,  pressure  be  applied,  the  external  wound  heal,  and 
blood  slowly  escajw  into  the  tissues.  2.  An  artery  may  be  wounded, 
heal,  and  the  cicatrix  subsequently  peld.  3.  An  artery  may  without 
external  wound  be  punctured  by  a  fragment  of  fractured  bone, 
or  torn  in  rinlucing  a  dislocation,  and  blood  in  either  case  be  ex- 
travasated  into  the  tissues.  4.  An  artery  may  be  wounded  but  not 
penetrated,  and  the  uninjiut?d  coat  or  coats  may  jdeld  to  the  pressure 

of  the  bhxMl.     In  all  of  these  cases  the  soft  tissues  around  become 

• 

condensed  and  form  the  sac  of  the  aneurysm.  Where  the  aneurysm 
is  produced  by  the  jdelding  of  any  portion  of  the  arterial  coat,  this 
at  fii'st  will  form  the  sac,  but  sooner  or  later  it  will  g^ve  way,  and 
the  sac  will  then  be  formed  by  the  condensation  of  the  soft  tissues 
aroiuul,  as  when  the  blood  ('sca2)os  directly  into  the  tissues.  The 
course,  teniiination.  and  signs  of  a  circinuscribed  traumatic  aneu- 
rysm arc  similar  to  those  of  a  si)ontancous  aneur}'"sm.  The  treatment^ 
however,  inasmuch  as  th«.»  ailerj'  in  the  neighbourhood  of  the  site 
will  2>r<jbably  be  healthy,  differs  from  the  treatment  of  a  spontaneous 
anouiysm,  in  that  the  artery  may  be  tied  immediately  above  the 
sac,  or  the^ac  may  be  laid  open  and  the  vessel  ticnl  above  and  below. 
Thus,  if  the  injured  artery  is  small,  it  may  be  tied  above  and  below ;  if 
largo,  immediately  above,  unless  the  aneur^'sm  threatens  t^  burst, 
under  which  circumstances  the  aneiuysm  should  be  laid  open  and 
the  artery  tied  where  it  enters  and  leaves  the  sac. 

Arterio-vexous  aneurysm  is  a  pulsating  tumour  depending 
ujjon  an  abnormal  communication  of  an  artery  with  a  vein.  Thei^e 
are  two  kinds :  in  one  the  communication  between  the  artery  and  vein 
is  direct  (Fig.  o8a),  and  the  arterial  blood  is  forced  into  the  vein  at 
each  beat  of  the  heart,  caiLsing  its  walls  to  be  dilated  into  a  fusiform 
or  sac-like  swelling  {aneurysmal  varix) ;  in  the  other  (Fig.  58b),  the 
blood  first  passes  into  a  small  aneurysm  formed  by  condensation  of 
the  tissues  between  the  artery  and  vein  and  thence  into  the  vein,  the 
dilatation  of  the  vein  being  conse(|uently  less  than  in  the  preceding 
variety  {variatse  ojieurysm).  Both  forms  may  occur  spontaneously, 
but  aw  usually  the  result  of  some  injmy,  as  a  stab,  woimding  tho 
walls  of  both  vessels.  The  lesion  was  of  common  occurrence  at  tho 
bend  of  the  elbow  when  venesection  was  in  vogue,  the  lancet  passing 
through  the  median  basilic  vein  and  bicipital  fascia  into  the  sub* 
jaccnt  brachial  artery.     Siyns, — An  aneurysmal  \\x\tx.  V^nvsa  ynsk^Xa 
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aiiuLsiitmstanimir  in  wliich  a  jK'culinr  lniiit,  cniuimrcil  tu  IIk' bii-oi- 
in^  of  a  flyiiin  iiai>:'r  bnx,  is  hpnnl.  The  artoi-y  in  clibtciloiiil  thiiuied 
fttKi\«  un"iii<;  ti)  tht-  iinp^linipiit  to  thp  ciiTiiIatJini.  iiml  in  KiiialliT 
bitlitw  ;  whilHt  tli>>  vo:ii  is  dilutiMl.  uHpfH-iiilly  alKivc,  nnil  imlmiti's. 
In  variciw?  niioiiiTsui,  in  additiim  to  th^  nlxtve  wKiif.  n'liich  iu"0 
nnnuiim  to  lurth  foniw,  an  ordiimrj-  aiir'un>'>'iim1  brait  can  lie  hc«rd, 
Trratmeat. — In  aiii'Ujywinil  varix  HOinf  fonii  of  plnirtip  eiipinirt 
MhuiiM  bi'  ii]i]ilifil.  nr  it  the 
KWolIiiiK  ■''  iiUTPOsing  the  aitoiy 
tiwl  ftlxivp  and  t>oli>w  itH  point 
of  ooinmnnieiitioii  with  the  vi'in. 
In  variroBP  aiicnrTHin  prc«»ure 
niny  tirst  bo  applied  to  tho 
ni'tC'i'v  a\yava  tlu-  i=ac,  (■oinlnnoi 
with  direct  prcHsiirc  on  thi(  sac. 
If  this  taits  thn  nrtprj-  rauct  Ixs 
tied  above  and  Ik-Iow  thp  roc, 
winco  it  lott  to  nature  thorp  iw 
frnivo  danger  of  mpfui'o  and 
luniiorrhnpi'.  Wicii  thp  riirotid 
or  thn  f 'iiiiirni  artcTV  anil  thp 
ndji.iniiip:  v:iinB  arc  thi-  siibjoct 
of'  th.-  Irsiim,  no  ..|i;.nitiv;" 
u.      \Knc«ii;  Bneuryam,         "  tii'Htliifnt  ns  !i   nil<'  tthonhl  lip 

nnd:>rtiik.--n  nnh'ss  the  Ifwion  is 
ri'C.''nf,  nnil  thi'  \Ai»A  as  wc>ll  an  paivin;;  into  tho  v^'in  is  being  liki-- 
wiK.>i>xtnivasiitiil  intnth:' t:s«u,-w,  and  thi'cat.'ning  to  lirc'iik  through 
th.'  cxteriuil  wound.  In  r-ui')]  a  cusp,  tihonhl  jir^ssur,'  ii]ipli;Kl  to  tli,' 
iim-H  airtevy  and  over  the  »:to  of  thp  wound  fail.  Ih^  artpiy  luusl 
be  cut  down  ujHiu  and  ti.-d  nlmve  and  below  th.'  wound,  ^"Ille^^^ 
lir.s-uv,>  eiiutnils  th  ■  bieiiimThag.-' tixini  th:- v.'in  il  lat.-'ranigntniT 
niur-l  \<:-  \Am-:-i\  1.11  the  wcnmd  in  itn  wall,  or  it  thj  wound  \>^  too 
large  to  admit  of  this  K-Sng  don;-,  tho  whole  vein  may  be  ti^-d  al-ne 
and  Iielow  the  wound,  and  then  dividwl  between  tho  ligntureti. 


ISJDRIES  OF  TEISS. 

ri'HK  or  siilieutnnoous  lacoration  of  a  vein  oroasionnlly  orcii 
auHos  riinilar  to  th')Mo  prodw^ing  rujitwro  of  nn  artei'v.  i 
,t  moreover  with  which  it  is  freqnontly  atwiociated.  Wh. 
II  is  of  large  si^e  iiineh  lilood  may  be  ostnivasatod  into  t 
iiiid  may  ]>r<nlni'e  pingi'one  by  jirewuve  on  the  vessi 
■;  "11  the  iiillntiTal  el n 'illation,  though  such  a  result  is  mii 
iiiiiioii  than  lifter  i-upturo  of  an  arterj-.  Tho  blood,  oxer 
hi'  exlnivasatiou  is  largo,  in  uttnally  ftlwiorliod.  but  may  bre 
nii  .••ripjuiniHiin  ensno. 
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WouxDS. — Punctured  and  incisod  wounds  when  small  and  parallel 
to  tho  lonji^  axi-s  of  o vi»n  largo  veins  romlily  heal  by  adhesive  inflam- 
mation without  obliteration  of  tho  lumen  of  tho  vessel.  At  times, 
however,  a  clot  mav  form  in  the  wound,  and  successive  lavers  be 
deposit^Kl  u]);)n  it  until  ultimately  the  vein  is  occluded.  "When  a 
vein  is  comjdetely  cut  across,  as  in  amputations,  it  usually  collapses 
as  far  as  the  next  i)air  of  valves,  a  clot  fonns  as  high  as  the  first 
c'>llat<.*ral  bi-anch.  and  tho  v<»in  l)ecomes  i)ormanontly  occluded  in  a 
way  similar  to  that  described  under  Healing  of  Wounded  Arteries. 
In  consequence,  however,  of  the  vein-wall  containing  less  elastic 
and  muscular  tissue  than  an  arter}-,  bleeding  sometimes  continues 
unli^-^s  Ktoi>ped  ai*tificially. 

Trminif-nf.  —When  the  wound  is  a  mere  puncture  in  the  continuity 
of  the  vein,  unless  it  is  found  that  pressure  will  control  tho  haemor- 
rhage, the  coats  shoidd  bo  nii>ped  up  by  forceps  and  a  lateral  Hgaturo 
ai)i>lie<l.  If  a  vein  ccmtinues  to  bleed  during  an  amputation  it 
sliould  be  tied  like  an  artery.  A  largo  wound,  or  one  made  in  the 
l<mgitu<hnal  axis  of  a  largo  vein,  necessitates  ligature  of  the  vein 
in  two  places,  and  the  division  of  the  vessel  between  the  two  ligatures. 

The  darujers  of  iroumh  of  veins  are: — 1.  Haemorrhage.  2.  In- 
flammation of  a  septic  character,  and  the  attendant  risks  of  blood- 
])oisoniiig  from  the  detachment  of  the  infected  clots.  3.  Entrance 
of  air. 

ExTiiAXCK  OF  AIR  into  veins  is  foi-tunatelv  a  i-are  accident.  It 
sometimes  hai)i)ens  in  operations  al)out  tho  root  of  the  neck 
wh.'r**  the  disposition  of  tho  cervical  fascia  prevents  the  veins  col- 
lajjsing  and  thus  allows  air  to  be  sucked  in  during  inspiration.  Air 
is  known  to  have  entered  a  vein  by  tho  hissing  sound  during 
iiisjiiration,  the  escajie  of  frothy  blood  from  tho  vein  on  expiration, 
th.'  urgc^nt  dysimcoa,  and  the  state  of  collapse  into  which  tho  patient 
immeiliately  falls.  On  listening  over  tho  heart  a  peculiar  churning 
sound  can  bo  heard.  Death  in  fatal  cAses  usually  occurs  in  a  few 
minut(.<s  and  is  due  to  the  admixture  of  blood  and  air  preventing 
the  circulation  through  the  capillaries  of  the  lungs  and  so  causing 
distension  and  paralysis  of  tho  right  side  of  the  heart.  Treat merU* — 
Tho  finger  should  at  onco  be  placed  over  tho  hole  in  the  vein  to 
prevent  more  air  entering,  and  a  clamp  or  ligattu-e  applied  as  soon 
as  pnu'ticablo.  Pouring  water  into  tho  wound  has  been  suggested 
both  as  a  means  of  i)revonting  the  further  entrance  of  air  during 
insjuration,  and  of  allowing  that  which  is  already  in  to  bubble  out 
during  expiration.  Tho  i>atient  should  be  placed  with  his  head  low 
to  ensure  a  sullicient  supply  of  blood  to  tho  brain,  and  for  the  same 
])urpose  the  arteries  of  the  extremities  should  be  compressed,  whilst 
injections  of  ether  or  brandy  should  bo  given  subcutanoously  to 
stimuhite  the  heart.  Artificial  rosjiiration  should  not  bo  pcrfo: 
till  tho  vein  is  sociu-ed,  lest  more  air  bo  sucked m.    'Io^ccks^ 
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the  accident  the  veins  should  bo  clamped  befoix>  division ,  and  in 
removing  a  tumour  traction  shoidd  not  be  made  at  the  moment  the 
vein  is  sevei-ed. 

INJURIES  OF  NERVES. 

Wounds  of  nerves. — A  nei-ve  may  be  completely  or  partially 
divided,  and  the  wound  may  be  of  an  incised,  lac<?rated,  contused, 
or  pimctured  character. 

Pathology, — After  comi>leto  division  of  a  nerve  the  divided  ends 
slightly  retract,  and  should  union  not  be  effected,  either  natiu^Uy 
or  by  surgical  means,  the  portion  of  nerve  below  the  injiuy  being 
cut  off  from  its  trophic  centime,  undergoes  atrophy  and  degenerates 
throughout  its  entire  length  {Walltrian  degtneraiion).  In  the 
meanwhile  the  portion  of  nerve  inmiediately  above  the  wound  is 
converted  into  a  bulbous  swelling  by  the  prolif eratif)n  of  the  fibrous 
tissue  of  the  sheath  and  its  prolongations  within  the  nerve.  The 
nerve-fibres  within  the  bulbous  end,  being  compressed  by  the  newly- 
formed  fibrous  tissue,  undergo  atrophy  and  degeneration,  but  the  rest 
of  the  nerve  above  the  injuiy  remains  unimpaired.  On  microscopic 
examination  of  the  bulbous  end,  numerous  young  nerve-fibres  are 
seen  in  the  fibrous  tissue  (Bowlby).  Should  union  on  the  other 
hand  occur,  the  process  by  which  it  is  effected  is  briefly  as  follow fs : — 
Inflammatory  material  is  thix)wn  out  between  th(^  dividcnl  ends,  and 
forms  a  delicate  fibi-ous  network  bridging  the  gJip;  into  this  tlic 
axis-cylinders  of  the  u))i)er  end  are  said  to  grow  out  and  imite  with 
the  degeneratwl  axis-cvlindei*s  in  the  lower  end,  which  then 
Injc^nnes  gi-jidually  n?stored  frcjin  alH)ve  downwanls.  By  som(?  it  is 
believed  that  new  axis-cylind(*i*s  **  are  devehijKKl  from  the  nuclei  of 
the  sheath  of  Schwaim  in  both  the  pi*oximal  and  i)eni)heral  ends  " 
(Bowlby).  The  exact  manner,  however,  in  which  the  union  and 
regeneration  of  the  nerve  is  bi^ought  about  is  haixily  accurately- 
known.  "When  a  ner\-e  is  only  partially  cut  across,  the  dividetl 
IKiiiions  may  unite  in  the  way  above  des<'ribed,  or  they  may  become 
involve<l  in  the  scar  resulting  on  the  healing  of  the  soft  tissui's  and 
then  prove  a  source  of  much  iiritation  to  the  n»st  of  the  nerve. 

The  effn'U  of  n'ounds  of  nfrres  in  additi<m  to  the  degeneration  of 
the  j)ortion  Ixilow  the  wound  art^ : — 1.  l^andysis  of  motion  and  sen- 
sation of  the  pai*ts  8Ui)plied  ])y  the  nerve.  2.  Subsetjuent  wasting, 
atrophy,  and  fatty  degeneration  of  the  imralysod  muscles.  3. 
(.'certain  troi>liic  clianges  in  the  tiKsues  whose  luitiition  is  presided 
over  by  the  injiu'cd  nerve,  such  as  a  glazcnl,  smooth,  cold  and  bluish- 
r»*d  condition  of  the  skin,  falling  off'  of  the  hair,  crat-king  and 
defonnity  of  the  nails,  local  ulcemtions  and  gangi*ene(»f  the  fingers, 
&c.  4.  A  marked  diminution  of  the  temj^rature  of  the  l>art,  which 
may  be  ]>rec<'ded  for  a  few  days  oi*  even  a  few  weeks  by  a  slight 
iacreni^i'  iff  iw(t  nr  thix*v  degrii^s.     0.  Affwtions  of  the  joints  re- 
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8embliii<^  rheumatism,  iiiid  ajjt  to  toiiiiiuute  in  more  or  less  complete 
ankylotsis.  6.  Ascending  neuritis,  which  is  attended  with  severe 
pain  in  the  cicatiix,  pain  shooting  up  the  neiTe,  and  pain  in  the 
ai-ea  of  its  distiibution,  and  7.  Yerj'  rarely,  changes  in  the  neiTe- 
centres  of  a  functional  or  of  an  organic  nature. 

Signs. — The  immcKliato  symptoms  are  loss  of  function  in  the  parts 
supi)lied  by  the  nerve,  viz.,  muscular  paralysis,  local  ansesthesiti, 
or  loss  of  sj^ecial  sense,  accoi-ding  as  a  motor,  sensory,  or  nerve  of 
special  sc»nse  is  injured.  In  the  case  of  a  mixed  nerve  both  motion 
and  sensation  will  be  lost ;  but  sensation  in  some  instances  may  be 
partially  restoretl  in  a  few  days  through  anastomosing  branches 
from  other  nerves.  The  remoter  symptoms  are  wasting  of  the 
muscles,  and  the  tropic  changes  of  the  skin,  nails,  &c.,  ah'eady 
alluded  to,  and  sometimes  pain  in  the  cicatiix,  and  in  the  course  of 
the  nerve  and  its  peripheral  distribution.  The  muscles  exhibit  to 
electrical  tests  the  r&iction  of  deytiitratiouy  i.e.,  they  do  not  respond 
to  the  Faradic  curi'ent,  but  contract  on  the  application  of  a  con- 
tinuous current  of  less  strength  than  that  necessarj'  to  cause  the 
contraction  of  nonnal  muscles ;  the  contraction  elicited,  moreover, 
is  slow,  long,  and  tetanic;  and  the  sequence  of  polar  reaction  is 
altered  [ACOCVV.  instead  of  <,UX\>ACC,).  Their  response, 
however,  to  the  cimtinuous  cunvnt  lx»comes  less  and  less  till  they 
finally  cease  to  contnict  at  all.  .Vs  a  consequence  of  the  degeneni- 
tion  of  the  attV^'ted  inusch?s  their  opponents  undergo  adaptive 
shortening,  tlins  producing  vni-ious  deformities,  as  for  example  the 
hammer  fingcn-s  [nuiin   irn  <jriffr)  s{}.vn  after  division  of  the  ulnar 

IHTVe. 

The  tredtnu'ut  vanes  acconling  as  the  woimd  of  the  neiTe  is  recent 
or  of  long  standing.  In  the  foiiner  case  the  nerve  should  be  sought 
in  the  wound,  the  divided  end  sutured,  the  limb  placed  at  rest  on  a 
8i)lint  in  such  a  position  that  the  united  ends  are  not  subjected  to 
tension,  and  every  cifort  subsequently  made  to  obtain  healing  of  the 
wound  of  the  soft  pai-ts  by  the  first  intention.  If  the  divid^  ends 
of  the  nerve  are  laeeratetl  or  contuswl,  the  injiu*ed  portions  should 
be  cleanly  cut  away  In'fore  api»lying  the  sutures.  If  the  nerve  is 
only  2>ai'tially  divide<l  the  divided  parts  should  be  sutm-ed.  The 
sutures,  consisting  of  fine  China  twist,  should  be  passed  with  a  small 
curved  needle  through  the  sheath  of  the  nerve  in  f  oiu:  or  five  places. 
At  St.  Bartholomew's  one  of  the  sutures  is  generally  passed  com- 
pletely through  the  nerve,  a  ciuarter  of  an  inch  from  the  divide<l 
ends,  to  ensure  a  l)etter  hold.  In  even'  recent  wound  it  should  be 
as  much  a  matter  of  routine  to  sutm'c  largo  nerves  if  divided,  as  to 
tie  wounded  artenes.  If  the  nor\'e  does  not  unite,  an  attempt  may 
be  mad(»  to  prociu-e  union  after  the  wound  has  healed,  as  may  also  ^ 
bo  done  in  long-standing  cases  of  non-union,  though  many  months  ^fl 
or  even  u  year  or  two  may  have  elapsed.      \w  mcmv^w  v>NVi\  SkA^I 
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uiiuuiImI  ondn  elimilil  In-  ninilx  )iiiruU(<l  tn  the  mTrrn,  tho  bull 
u|i]xir  ond  i-t  wliiuh  uin  K«iiL<mUy  bu  tult  throo^ih  tliti  ouft  timi 
Till-' oitils,  which  may  havotvtntrtixiM)  a^  t<>1>i?aamiicha8nnitiiJ 
iiioiv'npui-t,  Bhi'uldheB'tught.  thebullimutmiUshiiveilawuy  little 
littla  with  u  whiirp  nral|w.«l  till  pipnty  iif  iiervi-llbrws  or 
Hurtaoe  of  tin-  HiH.<tiou,  the  luwiT  end  olsu  nifnMhi<d  anil  the  tWtt 
iiitibM)  in  thp  mnniier  dpsrrilxiii  abovi-.    Wh-'W  the 
It^ldHt  ia  much  cjcatriciiil  tiwmo  thoy  Hhtnilil  he  frp«i  by  tnretul 
dissnctinn,  nud  wh^a  iniich  soiHuntHl  etri'trhMl  ou  un  to  bring  thom 
iuto  ajipusiticm.  Ifthonurvc  is  only  partially  divid'ol.aiMlthn  divided 
jiiirtiona  an-  bouiitl  iuwn  by  dcatrimi  tiwuc.  tbu  iujureil  oegrnent 
of  nnrvc.  in  ib*  nitiro  thii^knre^,  should  ho  mit  away  boforc  applying 
tho  wituivH.     J  u  BDiue  iiiHtiiniH«  BL'neatiDU  may  return  within 
four  hoiiTB  nt  Entum ;  but  it  may  ho  mom  than  n  yoar  t 
slaudinn  i»«»  boforc  tho  fiin(<ti(in  of  tlw  nervn  i«  rustorod.     In 
mrniiwhilc  tho  iintritinn  of  tho  [Mrt^i  HUppliod  hy  it  Bhould 
promot;'d  by  warmth,  nud  thiMniiM'J«t}irpvenlpda9mm.'huflpu(iai 
from  dof^nnorating  by  pilfanifliD,  maaaitgo,  Iriction.  und  pnaaive 
iiiuvoniPiits. 

7>ri  II V''" "'"(""'  n/wiT'wiiiwnrrw-.TTOrtt'uj.—Sinco  the  publication 
■if  Mr.  Muyo  Itnhsnn's  Hun'csiihil  ctaw  ottrnnaplDntatiiin  iif  u  portiiin 
ot Ihp  IHMtwiiir  til)iul  nervu  tjikon  from  nn  uiiiputut4.'4l  liiob.  in  the  unip 
luft  in  tho  mnliiin  norvp  on  tho  romovnl  nl  a  tumour,  tho  oporoiiiw 
of  ii«rvo-(^ftinK  hns  ln'('um'.>  a  rotiipiinod  surfri''al  prowdure.  In 
Nomo  ciUMMi,  also,  a  pio«>  of  iutvo  hiui  been  t^iken  frnin  an  animal 
fur  thii  eumc  purj)!**!.  An  ntti-mpt  t<i  retrtoro  tho  fuiirtion  of  the 
iiorvci  iu  this  way  may  Ik>  tiiivU-  whiTi-  the  prnximal  and  tho  diiitnl 
niidjn  of  a  divitlod  ncnn  mnniit  \k\  linni^ht  int^i  ajiixodtiun,  08,  for 
inntanii!,  afti>r  a  portion  of  nont*  has  bi.<>>n  <li^tr«y(id  in  a  compound 
fnudnro,  or  nflor  a  portion  ot  n.^rvo,  dama^ftMl  by  tho  conlrortinn  of 
dnttrii-iml  tissue,  by  thn  fiinniitiun  of  iiilliu  or  by  tho  growlb  of  a 
timiuur  in  its  rabotance,  hiu  boon  remoTwl.  Tlio  nonditionB  fnr 
sucnm  Mv : — Otvat  care  in  ditwiwting  nut  and  huudlinK  thi-  nervi-, 
it«  immnliat«  tr«nafi.<rpnc(i,  the  omployinont  of  a  mnglo  sutnre  at 
Mu-Jiiutd,  thn  aviiidamw  of  all  tension,  strict  naupns,  and  iinmediatu 
union  of  tho  wound  of  tbo  soft  parte. 

SuncMTAXEous  KL-PTUKK  ot  a  none  is  ram.  but  is  ooi-aaionally 
mirL  with  08  tho  retiull  of  a  severe  twist  or  wn'nch.  I  have  seon  it 
twicn  in  tho  pornnnal  njirvf  whom  it  winds  round  the  h«id  ot  tlio 
tibula.  It  in  attL'Uilod  with  Brvtiru  pain  at  tht>  tim<>  of  injury, 
p«rhii]M  nlfu)  ri>ti>rml  to  thn  poriphcry  of  tho  nnrvo,  and  tho  gttiduol 
fiirmation  of  n  bulbous  swoUiiij!  on  lhl^  ni-rvcimmodiatoly  above  f' 
rujitum.  The  wtmo  offertu  follow  as  in  division  otnni 
wound.     'I1«-  tmlmtHl  in  nJiwi  sitniliir. 

In  Lhi>  HvnlNion  i>l  a  limb  thn  nervH*  may  bo  toni  nwity  from 
rutiU,  an  in  thr  mituniv  of  a  Ixiy  rciimtly  in  Wt.  Hurlbulr 
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Hospital,  whose*  Icj::  wjis  torn  off  ahr>vo  tho  knoo,  hrin<^ngwith  it 
tho  whoLi  sciatif^  iiorve  as  far  as  its  onjri"  from  the  spinal  coitl. 

<'()MP1:ks81()N'  of  a  norvo  occasions  nunilnioss  ami  tingling,  and, 
if  s.>vcrv'  and  i)rolong(Kl,  partial  or  comploto  j)aralysis  of  tho  jjarts 
snpi)liv'd  l>y  it,  and  th;.'  s^'Hes  of  changes  dosciiheil  in  the  last  section. 
As  »'xaniph\s  may  1>.'  m.'ntioned  cnitch-i)al8y  due  to  the  pressure  of 
a  crutch  upon  tho  large  nerves  in  the  axilla;  the(b'opi)ed  wiistfrom 
thv»  involvement  of  the  musculo-spiral  nerve  in  the  callus  in  fraeturo 
of  thi»  humerus  ;  tho  tingling,  numbness  and  partial  jwindysis  some- 
times following  dislocations  of  the  shoulder  from  the  i)ressin-e  of  the 
head  of  the  dis2)laced  bone  on  the  brachial  plexus;  the  i)ain  caused 
by  the  i>ressure  of  a  tumoui*  on  a  nerve;  the  *'  inns  and  ne^les" 
felt  in  the  feet  after  sitting  on  the  edge  of  a  chair  from  compression 
of  the  sciatic  nerve,  &c.  The  treatvieid  consists  in  releasing,  if 
l)racticable,  the  nerve  from  the  compressing  agent.  If  a  wound  of 
the  soft  tissues  is  necessary  to  accomplish  this  object,  healing  with- 
out supi)urati(>n  should  be  obtained,  if  possible,  as  otherwise  the  nervo 
may  hecome  ag.iin  comj»ress(.Ml  by  the  resulting  scar-tissue. 

<  'oxTT'.^ioxs  OF  XEiivi:.-:?. — A  familiar  example  of  this  injuiy  is  a 
blow  on  the  ulnar  nerve,  as  it  lies  l)ehind  the  internal  condvle. 
'lliere  is  intense  pain  at  the  spot  struck,  and  shooting  pains  and 
'•pins  and  needles''  in  the  i)ai'ts  supplied  by  the  nerve.  These 
s\nnT)tonis  iiass  off  shoi-tlv,  but  occasionally  they  may  be  more 
severe  aiid  last  for  several  weeks,  in  which  case  there  is  probably 
some  eifusicm  of  bl<M)d  in  the  nerve.  In  nire  instances  ascending 
neuiitis,  jxTsistent  neuralgia,  or  even  paralysis,  and  changers  similar 
to  those  r)bs(^rved  after  complete  divisicm  of  a  nerve,  may  follow. 

FoiiKiox  r.ODiKs  IX  XEuyES. — A  pr)i'tion  of  a  needle  broken  off 
in  a  nerve,  the  h.d<:m.  nt  of  small  sliot  from  a  gini  accident,  &c., 
may  giv(?  rise  to  inflammation  of  the  nerve,  pei-sistent  imtaticm 
and  i>ain  at  th<»  injured  spot,  spasm  in  the  muscles,  and  i)ain  or 
tingling  in  the*  jjarts  supi)lied  by  the  neiTe.  Such  accidents  have 
o<-casionally  been  followed  by  ei>ilei>tifonn  convulsions.  Tho  treat' 
iiieut  is  to  cut  down  upon  and  remove  the  foreign  body. 
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SECTION  IV. 

Diseases  of  Special  Tissues. 

disease  of  boxe. 

Diseases  of  Boxe  may  be  classified  intx>  those  depending  upon 
— 1.  Inflammation  and  its  results.  2.  Simple  defect  or  increasio  in 
nutrition.     3.  Constitutional  dyscrasia ;  and  4.  Xew  gi'owtlis. 

1.  Inflammation  and  its  Results, 

IXFLAMM^vTiox  OF  BOXE. — In  studj-ing  inflammation  of  bone  it 
should  be  borne  in  mind  that  it  is  in  the  soft  paits  of  bone,  —the 
periosteum,  the  meduUaiy  membrane,  and  the  delicate  vascular 
connective  tissue  which  pervades  the  Haversian  canals  and  cancelli 
that  the  inflammation  ot^curs,  and  that  the  pathological  process, 
though  somewhat  mrKlificKl  by  the  hanl  and  resisting  nature  of  the 
osseous  framework,  is  cssentiallv  similar  to  that  which  occui^s  in 
the  soft  tissues.  Th(?  same  vasculai-  and  exudative  changes  ensue, 
and  ai*e  accompanied  by  the  like  i)hcnoniena  of  ixnlness,  heat,  i)ain 
and  swelling.  The  infliimmation,  moreover,  may  be  of  a  simple 
and  local,  or  of  a  diffuse  and  septic  or  infective  chanicter.  and  vaii- 
oualy  influenced  by  such  constitutional  states  as  s>i)liilis.  struma, 
gout,  and  rheumatism,  or  by  the  presence  of  miliary  tubercle. 
Further,  it  may  terminate  in  resolution,  or,  in  sclerosis,  caries, 
necrosis,  or  suppuration,  conditions  comparable  to  fibroid  tliicken- 
ing,  ulceration,  gangrene  and  sup])uration  of  soft  pai-ts.  On 
account  of  the  intimate  connection  of  the  bone  with  the  jwriostcum 
and  medulliuy  luembrane  inflammation  is  seldom  limited  to  any  of 
these  structiux?s,  and  when  one  is  afftn^ted  the  othei*s  gt^nerully 
«KH)n  become  also  involvtHl.  According,  however,  as  the  inflamma- 
tion begins  in,  or  is  chiefly  confined  to  the  periosteum,  inedulla  or 
bone,  th(»  disease  for  convenientre  is  spoken  of  as  periostitis,  osteo- 
myelitis, and  osteitis. 

Periostitis,  or  inflammation  beginning  in  or  chiefly  affecting 
the  jK^riosteum,  may  ]>e  acute  or  chi*onic. 

Acute  Periostitis  may  occur  (1)  as  a  simple  loiud,  or  (2)  as  a 
diffuse  and  infective  inflammation,  the  former  being  generally  the 
residt  of  sc>me  local  injuiy,  the  latter  of  some  severe  constitutional 
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Acute  simple  periostitis  is  gcfnerally  the  result  of  a  local 
injury',  and  occurs  most  fiequeiitly  in  the  tibia,  that  bone  being 
most  exposeil  to  injiincs,  as  kicks,  blows,  &c.  J*athoIiHjt/, — The 
inflammation  is  of  the  ordinary,  simple  kind,  and  usually  ter- 
minates in  resolution ;  occasionally,  however,  suppm*ation  occiu^, 
att<*ndod  by  some  .sui)oi*ficial  necrosis,  or  the  intlammation  may 
become  chronic.  Symptoms, — There  is  acute  throbbing  pain,  in- 
creased on  pressiu^e,  and  worse  at  night.  If  the  bone  is  superficial, 
as  in  the  case  of  the  tibia,  there  may  be  also  local  redness  of  the 
skin,  oedema,  heat,  and  evident  swelling  over  the  bone,  followed, 
should  suppuration  occur,  by  fluctuation.  Treatment, — Rest,  eleva- 
tion of  the  part,  and  the  application  of  cold,  with  perhaps  a  few 
leeches,  will  u*<ually  suffice ;  but  should  suppiuution  threaten,  hot 
Iwracic  poultices  should  be  put  on,  and  a  free  incision  made  as  soon 
as  pus  has  formed.     Opium  may  be  required  to  relieve  pain. 

Diffuse  infective  periostitis,  sometimes  known  as  '*  acute 
necrosis,"  is  always  of  a  grave  nature,  as  not  only  may  it  lead  to 
the  death  of  large  portions  of  bone,  but  it  may  also  tenuinate  fatally 
from  septicemia  or  pya»mia. 

CauHc-  It  generally  occurs  in  dclnlitated  children  following  upcm 
some  slight  injury,  as  a  blow  or  fall  upon  the  i>art.  It  is,  however, 
probable  that  it  depends  uj)on  some  constitutitmal  mischief,  and 
that  such  local  influences  as  injury,  cold.  &c.,  although  they  may 
act  as  slight  exciting  cau*«es,  have  little  or  nothing  to  do  with  it. 
It  also  (k;cui*s  as  a  siKjuola  of  the  continued  fevers.  From  the  con- 
stancy with  which  micro-organisms  (sfupfit/loann\  streptococci)  have 
been  found  in  the  ])us,  it  is  now  genemlly  l)elieveil  to  depend, 
chiefly  or  in  i)ai-t,  in  some  way,  on  their  presence  in  the  system. 
Put  hoi  Off y. — The  disease  appears  to  begin  generally,  as  here 
describeil,  as  an  acute  infective  inflammation  of  the  periosteum 
which  nii)idly  si)reads  through  the  bone  to  the  medulla ;  but  some 
believe  that  it  begins  in  the  medulla,  and  thence  spreads  to  the 
l>eriosteuni.  In  any  case  pus  is  mpidly  fonned  beneath  the  perios- 
teum, stnpi)ing  the  latter  fi-om  the  bone,  which  thus  cut  off  from 
it«*  nutrient  supi)ly  dies.  Sometimes  the  whole  diaphysis  may  thus 
perish.  The  epiphyses,  however,  generally  escape,  as  they  aiv 
supplie<l  by  a  sci)arate  set  of  vessels,  which,  as  long  as  the  epii)hysial 
cartilage  remains  unossilied,  do  not  anastomose  with  those  of  the 
diaphysis.  For  the  like  reason  the  joints  usually  escape,  but  as 
the  periosteum  is  continuous  with  their  capsidar  ligament  the 
inflammation  may  at  times  spreml  to  them  through  this  structure. 

Si/mptojus  atnl  diagnosis. — The  disease  is  attended  with  severe 
inflammatory'  fever,  and  is  often  preceded  by  a  rigor,  and  some- 
times accompanied  by  delirium.  The  shafts  of  the  long  bones  are 
most  frequently  attacked,  especially  the  lower  end  of  the  femiu", 
the  tibia,  and  the  humerus.    The  nature  of  the  Ioc«lI  vttiiivviVflLRii  \ftsi.'s 
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not  at  first  be  recognLsod  and  tho  affection  may  be  mistaken  for 
aciito  rheumatism,  but  tho  deep-soateii  intense  pain  which  bocoines 
ag(mizing  on  tho  least  attorai)t  at  handling  soon  inakos  it  ])r()])able 
that  tho  periosteiun  is  afFocted.  The  soft  i)ai-ts  covering  the  bono 
become  swollen  and  oedematoiis,  the  skin  white  and  waxy  looking, 
and  later  dusky  red,  clearly  indicating  the  2>re8ence  of  de.''])-seated 
suppuration.  From  abscess,  however,  it  cannot  always  be  diagnosed, 
except  by  an  exploratory  incision  which  will  disclose  bare  bone.  Should 
one  of  the  neighbouring  joints  become  involved  the  symptoms  Ik^- 
come  more  urgent  and  the  local  signs  of  acute  arthiitis  sui)ervene. 
Signs  of  bl<x)d-poisoning  now  frequently  manifest  themselves,  and 
the  jMitient  may  rapidly  suctaimb  to  st^ptic^Muia  or  pytpmia.  Should 
rocoveiy  take  place  it  is  usually  with  tho  loss  of  consi<lerable  i>oi-t:ons 
of  bone,  and  aft^r  months  of  suffering,  or  it  may  be  with  a  stiff 
joint  or  the  loss  of  a  limb. 

Treatment. — Immediatt^lv  the  nature  of  the  (liseaso  is  disrovvTi-d 
a  free  incision  should  Tk*  made  to  the  lx>no  under  the  stnct.'st  anti- 
septic i>recautions,  and  the  wound  dressed  with  sal  al'mlwoth  gauz(» 
or  similar  antisejitic  mjiterial.  Abundant  fluid  nourishment,  and 
pn^Mibly  stimulants,  will  be  rocpiired  with  large  dos;s  of  (jiiinin.' 
if  8}nni)toms  of  blood-poisoning  sui)ervene.  Should  a  joint  beconi.' 
involvcnl  and  suppurate  it  must  Ik^  laid  freely  ojmu  and  dress^nl 
antisoptically ;  whilst  if  the  wound  leading  to  the  dead  bon.'  !>;•- 
coniv^s  se])tic,  and  signs  of  sajmcmia  occur,  the  question  of  ani])uta- 
tion  must  l)e  raised.  The  necessity  of  an  (?arly  incisi<m  cannot  I).'  too 
strongly  insisted  upon,  as  ])y  its  means  extensive  d.'nudation  of  th' 
l>one  and  n<'crosis  may  fi*equently  be  avei-ti^l,  and  the  risks  of 
})l<HMl-i)oisoning  greatly  rixluced.  Should  necrosis  occur,  the  dv'ud 
bone  will  have  to  1k>  removed  when  it  hits  iK'como  hM>s;'.  Sub- 
p<M'iosti»al  r^'section  of  the  whole  of  a  diaphysis  is  rtH-omnicndv^l  by 
Hom.'»  surgi'ons  as  a  ni«*uns  of  preventing  or  lessening  the  dang.T  nf 
bl<M»d-])oisoning,  but  the  ojieration  does  not  ai)i)ear  to  hav«'  ni:'t 
with  much  favour.  Durin;^  the  last  year  J  r.Miioved  the  wliol' 
<liai>hysis  of  tlw*  ulna,  witli  \\w  r;*sult  that  all  constitutional  syni])t<)nis 
c'as.'d  at  on<v  and  tli.*  lM)y  ma(L<  an  ex(\'ll.«nt  recov^^y,  but  up  to 
thv'  j)r.'s  'ut  there  is  no  sii;n  of  the  formation  of  Uv'W  bone. 

('liiM)Xi;'  TKHiosTlTis  is  nearly  always  associated  with  some 
amount<»f  inllanniuition  of  the  subjacent  l)one.  and  is genenilly  limit '(I 
in  extent,  constituting  what  is  <'onimonly  called  a  m-iir,  (\iuh'. — It  is 
mostlv  du<'  t«>  syphilis,  but  may  b.»  of  rheumatir,  tulu'rculous.  or 
traumatic  origin,  or  caused  l>y  the  s]>i'ead  of  inflammation  fnaii  an 
ulcer  of  tile  soft  ])ai-ts.  It  sometimes  oceurs  as  a  s'cjuela  of  tyjOioid 
md  other  of  the  continueil  fevers.      7*<//A(V<i////.— The  ]»erii.st euni 

M)n»es  swollen  and  thicken. il  from  small-cell-intiltration  of  its 
deejHT  layers,  whil^t  a  similar  infilti'ation  occurs  in  the  Haversian 
iln  of  the  contip:iunu<  Iwne.     The  inflammatory  matiiial  may. 
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undt'i'  uppriiiuiutu  trtiitiiiunt,  Ix*  absorb«l ;  or  it  may  undergo 
osnilicntioi),  iir  irmrc  ruii'l;  biiiik  down  iiitu  piu  louiliii);  b>  cai-ies 
or  Biiiii'.-timt'H  to  iiccnMuti  of  this  xubjacent  Inriic.  Tlie  utudfying 
Turioty  (wf  Vin-  W),  or  the  huid  iioilo  as  it  is  called  wln'n  civcuin- 
(tcrilxol  in  cxtL-iit,  in  iiioro  couinioii  in  thii  long  buiicti,  tho 
HU]>|iuruting  or  soft  nodo  in  tho  bones  uf  the  citiiiium.  A  eup- 
piirating  node  in  tho  oxtreiiiitics  is  probably  ulwayri  of  tubcreuloua 
origin ;  Q  Buppumting  node  on  the  omniuiu  in  gtiierally  Hyphilitic. 

tiifmpUniia  and  di'iyiuiti$. — The  patient  commonly  coniplaina  of  a 
dce])-eeated,  dull,  boring  pain,  worMO  by  night  than  by  day.     On 
exaniiiiatiim  a  hiud.  irri'gidar  Hwolling  of  the 
bone  in  felt,  not  oh  « iiile  very  jwiinful  on  liund- 
liii;;,   imd  not  ucciim]ianii<<l  liy  riiliioSH  of  the 
iikin.     ( In  tlii'  hi'iiil  the  swelling  ix  wift  and 

irtuuting.  and  may  have   to   1k^  d:n}^ii>si-d 
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ii'etion  with  the  liii 
til.'  history  of  sypliiliw,  the  etfuct  of  tixiitm-'nl, 
anil  if  still  in  doubt,  I'.xplonition  with  a  gnHiV!-<l 
ni'iHlU'',  will  elear  up  the  )K)int. 

'/'rnffmrnf.-'Iodideof  )iutnptiiuni  in  iiKefnl  in 
allfcniiwiif  chronieiwriorttitiM.  but  it  mnyi)ften 
Ik!  (leci.fwury  to  giv.*  it  in  large  doiws.  In 
th.i  KVphilitie  viiriety  it  generally  uets  lik;'  a 
ehiinn.  In  tlie  rh.tninatie  an  ointin.'iit  con- 
taining iixlide  of  jjotoiicium,  meivury,  and 
Ihltudonna  way  aim)  K>  usod  locally  with 
l)-'n;'lit.  In  thr  tuli.-ii'uluiu,  cod-liwr  oil  and 
nynip  of  the  iudi<li!  of  iron  tihuuld  be  given. 
In  all  foniirt  o]iiiun  iut^-muUy  in  inilieated 
when  thore  is  niucli  jMiiii.  Thu  tioft  nod,.'  on 
the  I'nkniliiii  riliuidd  on  no  aiirount  1m>  ojiened. 
ev\'n  wheiM  the  Hkin  ii«  iiitlumeil  and  ajipiiirn 
abiint  to  ^v<^  way.  an  iiKlidu  of  ]H>tiuitiiuni  will 
then  often  p|-iimot<-  cinnpleti!  rewilution. 

C  >.?i'Eo-MVi:LI'riH.  m  inHumnuition  )H-ginning  ii 
tiv!  miilullary  meniliraue  and  canivlloiU'  tiivtni 
ii,-i'icwt:t;H  !«■  acute  or  chronic. 


a>  H  .I.J.,,. 


:  uU<   oeeur  as   a  «/,n;,.'r  /.- 
iii/rrlire  infliinrmull.i... 
eo'-iiyi:li  rl.J   in  gjiiii-iilly  thr.   r.wnU 
>.-<ing  till'  niiilnllu  n*  a  i-iini]H<inid  fractnre.  or  th.'  i 
I  lUiiput^Ltion,     In  th.'  latt'r  inxtanc  it  i;«  Uiillall.' 
liHiil,  th'injtli  at  tiiiiiw  it  may  spr,-iid  a  alight  dislance  u| 
and  call.-v  ii  U^nlizr.i  tei.tr.ii  iifi:.».'i.     Till'  Jieipiestnim 
case  has  coninionly  u  conical  form,  in  ci>uiiUt\aen';u  ul'i.\u 
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tiim  OH  it  uprtiuhi  ii))  lhi<  mnltilLiry  («\-itT  atf'-ctinf;  \<v>-  and  Ims  of 
tiut  mrTUtudinfc  bono  lameUtP.  BeyoDd  ke><>piii|r  the  wound  per- 
iM-tly  tueptif.-  and  rein'ivitig  the  >f<ajiicstmui  vhon  1<kk^>.  no  iipeivd 
trnatm'tit  ix  nfjuiml. 

JltyyvitK  isfEiTivE  oa  meptic  (isteii-myeijtis. — (''f*r. — Thin 
varu'ty  may  iie  idiiipathic  (intecrive)  or  traumatic  (septii-)  in  oh^. 
Kie  idiupathit  variety,  like  acutr  infet-tive  periostitifi.  usually  occurs 
iu  young  and  either  debilitated  or  etrumouB 
HubJMTts  without  apparent  cau^e,  and  aUolikeitis 
generally  believed  to  depend  upon  the  jiresenec 
III  miero-orpaiiiHms  {^tbiphylanKC},  ttrtptoriirfi) 
in  the  KyBt"-!!!.  Ind(*d.  as  already  i4ated.  the 
(liweaHe  dew-ribHl  an  infective  jwriostitii'  is  lie- 
lieyed  l)y  w>nie  patholopr't'^  always  to  I)pjH"  a-*  an 
infective  ont«i-niyplitii^.  The  trauuiatic  variety 
appears  only  tooccur  as  the  result  of  in  j  ury  to  the 
interinr  of  bone.  e»<pe«a]ly  where  the  caneelloua 
11    ..  tixHUe  ifi  ex]ioHHl.  and  where  the  wr.unil  i«  imt 

\{\\\  kejit  H*-i>ti<-.     H'-nfeitiHmiwt  c.ftcn  met  with 

iitt<-i'<'.iiN|>i)iiiirtfiiii-tiiiv.i-\<'isii>iis.iinjputatio:is 
find  the  '.]KTHtiini  of  tivjihimun  til.-  skull, 

/'«(/,-,/.^y.— Whether  i<li..)iuthi('  or  tniitiiiatif 
the  inllainniation  ruindlf  Hjuvads  thi'»n<;h  the 
bone  to  the  ]H-ri<n'teuiM,  and  difluM- Mi]i]ivini- 
tion  eniinei<,  the  danger  of  Mi)>r-,i']ii::i.  -epti- 
cteniiu,  utid  pVH-mia  being  even  gii-ati-i'  iIuiti  in 
iliiTuHe  jKrioHtitixin  conHequeni-e  iif  the  1  a  ip  -  ]  i>i  t  <i  - 
louH  vfinH  of  the  medulla  becoming  tilli-<l  with 
]iurult;nt  and  either  infective  or  wjitic  thi"iMli:. 
The  idio)Mithii'  fonn  would  a]i|)eur  to  iIi']i.'tii1 
n]>on  the  ]>rCH(iice  of  infective  niiciii-oi-giinir'iiis 
[•fiijihfiliiciirri,  ttrrptiKOcrt)  in  the  systeni ;  th.- 
trauraatic  usually  on  these  juicri>eoi'ci  intio- 
ilucrti  from  without,  and  hence  in  jn'olmbly 
pn'ventable  if  the  woimd  i»  kept  ntrictly 
iiHe])ti<-.  Hhouhl  the  patient  in  either  euw  not 
lie  ciinied  off  in  a  few  daj-H  by  ita]ini']iiin, 
mill,  till'  whole  iliuphyxin  may  die,  or  Kiijiininitton 
r  lietwccii  till'  diiipliysin  and  cpipliyneH,  and  destniction  of  the 
ighltouring  joint™  I'nKue  (I'ig,  IKI).  In  less  severe  cases  the 
Bdullarj'  mt'inlnuni'  may  ln-eoine  thickened,  and  only  the  layi'i-s 
f  bone  iminediat4'ly  Kurrounding  it  may  die  {milral  iinr'tis). 
Thr  lymptoms  of  the  idiopathic  fomi  are  similar  to  those  of  iicuti' 
e  pcriiHjtitiM  (we  p.  1S9),  save  that  at  first  there  may  be  less 
and  swelling  of  the  soft  parts ;  but  soon  the  periosteum 
H  iiirulved,  and  then  the  one  disease  can  hardly  be  distin- 


Fl.1.  liO.  —  ,liQle 
wtea-myelili 
the  tihia, 
clcnlructiua  of  tlie 
knee  ani]  i 
jirinU.     (St.  llHf- 

IhiiloinCK'H     HllH. 

intnl  Miini'un).) 


CHRONIC  OSTEO-MYELITIS.  103 

guiished  from  the  other.  The  septic  or  traumatic  variety  is  att:^inlod 
by  high  fever,  rigors,  and  swelling  and  oDcleina  of  tht?  limb,  and  a 
puffy  tumour  of  the  scalp  when  the  diploe  is  involved.  In  tho  case 
of  an  amputation  the  woimd  looks  unhealthy,  tho  flajw  j^fpanite, 
and  the  periosteum  recedes,  heaving  the  end  of  the  bono  oxi)o^od. 
A  fungous  mass  of  granulations  generally  protrude 's  from  thr» 
medulla  of  the  divided  bone. 

Treatment, — In  the  idiopathic  variety  an  early  and  fr.u'  incision 
through  tho  periosteum  to  the  bone  should  l>e  at  once  made.  In 
traumatic  cases  every  effort  should  l)e  directed  towards  rendering 
the  wound  aseptic,  and  ensuring  an  efficient  drain,  (^f  Lite  con- 
siderable success  appears  to  have  attended  the  scrapin*?  out  of  the 
inflamed  mwlulla  from  the  affected  bone,  and  then  insufflating  tho 
cavitv  with  iodoform.  The  constitutional  treatment  shouM  bo 
similar  to  that  described  under  acute  periostitU.  Sliould  blood- 
poLsoning  {mprixmia)  threaten  the  question  of  anixnitaticni  luiLst  bo 
raised.  If  this  is  decided  on  it  should  1h>  done  throujrh  tho  knoo-, 
elbow-,  or  shoulder-joints,  if  the  bones  of  tho  log,  foroarm,  or  ann 
are  involved,  so  as  to  avoid  agiiin  cutting  through  cantollous  bono. 
Amputation  at  tho  hip-joint  is  in  itself  so  serious  an  o]>oratiou  that 
it  is  an  open  question  whether  it  should  bo  luidertakon  in  tlio  case 
of  osteo-myeHtis  of  the  femur.  Tho  oi)oration,  ho\v«'vi>r,  is  h\s.s 
dangerous  than  formerly,  and  as  it  holds  out  the*  only  thanco  its 
propriety  should  certainly  be  dLscussod  if  tho  oasr*  is  s(\»u  i^arly. 
When  septicaemia  or  pyiemia  is  already  fully  (established  amputation 
should  not  be  undei-taken. 

Chronic  osteo-myelitis  can  hardly  bo  distinguishod  from 
chronic  osteitis.  Indeed,  in  chrcmic  inflammation  of  bone*  tho  soft 
tissues  lining  the  medulla,  cancellous  spaces,  and  llavorsian  canals 
are  generally  equally  involved  in  the  pnicoss,  as  is  mIso  froquontly 
the  peiiosteum.  At  times,  however,  tlui  inflammation  may  bo 
more  or  less  limited  to  the  motluUarv  mombran(\  and  to  tln»  lavoi*s 

•  « 

of  bone  contiguous  to  it,  and  may  then  t^^rminato  oithor  in  central 
necrosis,  or  in  ossification  and  the  consoquont  obliteration  of  tho 
medullary  cavity  {oateo-sclerosis). 

Osteitis,  or  inflammation  of  tho  bone  itself,  is  always  asscx^iated 
with  some  amount  of  inflammation  of  the  peiiosteum  and  of  the 
medidlarj'  membranes  and  hencci  it  is  often  difficult  in  any  given 
pathological  specimen  to  determine  whether  it  is  one  primarily  of 
osteitis,  periostitis,  or  osteo-my(>litis.  It  may  occur  in  any  bone, 
or  in  any  part  of  a  Ixine,  but  is  most  freciuont  in  the  cancellous 
ends  of  the  long  bones,  in  the  cancellated  bones  of  the  tai-sim  and 
carpus,  and  in  the  bodies  of  the  veiix^bno.  The  tenii  osUMtis  as 
here  employed  refers  to  a  chronic  or  subacute  inflammiitir>n  of  bone, 
acute  inflammation  of  b(me  being  i)ractically  indistinguishable  . 
from  acute  osteo-myelitis  or  i)eriostitis,  under  which  it  is  included. 
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The  Qiiitti  may  be  iirwUspoftiiig  niiil  pxi-iting.  Amonn;  the  d 
TUiiy  \m.'  niCTitioiKNl  itv^iliilin.  tiilicrclc,  anil  rhi^aiiiiitistii ;  among  th« 
lattor  any  local  injury,  ntiil  oxpotmnt  to  cold  tlaiiip.  or  malariiU 
inS\K<xnv«. 

J^thiilngi/.—A*  in  inflnmmalioii  of  mift  parts,  the  fiist  KtngP  of 
ostoitie  IB  oim  iit  iaort>u«-d  viiwculririty,  the  bone  apiimi'mg  r«i  luiil 
injivtjxlfroni  [iilntntinn  of  Iho  blmiii-VMselB  in  the  Uavi-nuiui  oanuU. 
"Soxt,  ^xildiiHon  and  escMjip  of  l(iuoocyte«  take  ploue  into  the  delicato 
mnn(<cti¥<<  tiwiuci  orruppngtlio  hjnuv  lietwren  the  bloiid-vpMels  snd 
the  bony  wutls  of  tho  Ilnvf^rsian  cnnaln  and  cancelli  rcepet^iTely, 
and  tho  ooIIh  nf  the  <.v>iini>ctivE'  tixxuD  itself  also 
undergo  prolif<>rntinn.  The  eart.hy  snltfl  ore 
loospiipd  iriiin  their  iMiiinertiim  with  thii  animal 
matter,  onii  the  bone  InmoUs-  and  trubeoube 
arc  eoftennl,  eaten  into  a»  it  were,  nnd  niMorbfKl 
by  the  jiTPHstirc  of  the  infltiQiinatory  nwteiul 
which  hiTo.  Of  rilsowhere,  oKsumee  ttio  form  ot 
a  liumll-cvll-exuitatiuu  (ifraiiH'nti'on-(iMu<!).  The 
bone  is  drntroyed  irif^gularly.  ajijtoaring  vre»- 
cvntitvtlly  eattm  nnt  into  Bpouis  known  na 
Ifoa-thip't  laatiiir,  in  etu'li  of  whii^,  and  im- 
mediatnly  in  piintnrt  with  the  l»nie,  nre  found 
litrgi'  wile  (otleorlaiti)  cuntuining  tiiuny  nuclei. 
It  is  believed  that  these  ost«iN.'UiitH.  which  are 
in  some  way  derived  from  the  inflammatory 
exudation,  take  an  iuiportant  though  unknown 
part  in  the  flh8oi7>tion  of  tho  l"ine.  The  bone- 
cotpuM-lM  themmlvcs  are  generally  thought  to 
be  ontii'ely  pawive,  anil  t<i  take  no  part  in  the 
rarefying-  process.  In  this  way  the  Iluveraaan 
canobi  and  nuuwlli  Ixvunie  di]nt«I.  thu  twun- 
poctbonebuingthtiHCJinverted  into  cancellous, 
ajid  the  riincolloUB  further  wiilenoil  out  (see 
Pig.  61).  Thi*  pcrioiit4>nui  and  medullary  membrane  generally  appear 
thii'kenMl.  In  influuination  of  bono,  as  in  influninmtion  of  tho  soft 
timues,  ftcveml  t^inninatiun*  may  occur.  Thus,  rfWuliun  inaytMkfl 
phiiw,  iind  tho  bone  nwiimo  nioio  or  le«s  it»  normal  appwrftiioe ; 
or  th^  inflaninint<iry  mntorinl  niity  undergo  oatifiraliun,  uul  ths 
bone btwimo  hard  and  indurutfd  (inJwi-ir/fnMiuorortim/i/nBtwMfcrtft), 
a  change  i-uiuparablo  t"  that  which  ociMirw  in  the  fibroid  thickening 
of  the  Koft  tiwun* ;  or  ihi-  nuvfying  prociiB  may  ointinue  until  the 
nffetb^  portion  of  bonn  is  compIet4'ly  dertroyod  by  the  gninulation- 
tiMuo  {firr/f/iHii  fiftritu  or  rar>«},  a  bvruii nation  siuiitur  to 
ulninttian ;  or  if  thu  inlhiiuinittion  is  moTo  nmitn,  the  vossels  ii 
Ilav'THian  cunalH  inny  bcconio  Kttungulatud  by  tho  jirewure  « 
tiiffmamatitry    miiteiinl.    iinii   the    inBaioeil   portion   of    bon« 
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(necroaia),  a  tormination  of  like  nature  to  gangrene  of  the  soft 
tissues ;  or  finally,  the  inflammatorj'  material  may  break  down  into 
pus  {suppuration),  and  an  abscess  be  produced  in  a  way  similar  to 
that  which  occurs  in  the  soft  parts. 

Signs  and  diagnosis, — The  signs  vary  accoi'dingto  the  intensity  of 
the  inflammation,  and  are  similar  to  those  of  simple  j)erio8titis,  and 
when,  as  is  frequently  the  case,  the  osteitis  is  associated  with 
inflammation  of  the  periosteum  the  two  can  hardly  be  distinguished. 
There  is  doop-seated  boring  pain,  worse  at  night  and  increased  on 
exercise,  perhaps  some  slight  oedema,  but  seldom  any  redness  unless 
the  periosteum  is  involved,  and  then  only  when  the  bone  is  super- 
ficial. There  is  at  first  no  swelling  of  the  bone,  though  subsequently 
it  may  become  perceptibly  enlarged.  The  deep-seated  character  of 
the  pain,  its  increase  and  long  continuance  after  percussion  of  the 
bono,  with,  possibly,  relief  by  steady  pressure,  and  the  absence  of 
much,  if  of  any,  perceptible  swelling,  point  to  osteitis;  whereas 
pain  of  a  more  superficial  chai^acter  and  increased  on  pressure, 
togtjthcr  with  an  earlier  appearance  of  swelling,  indicates  periostitis. 
From  chronic  abscess  it  is  not  always  possible  to  diagnose  osteitis, 
though  in  abscess  the  pain  is  generally  more  localized,  and  a  slight 
yielding  of  the  bone  at  one  spot  may  bo  discovered. 

Treatment, — Rest,  elevation  of  the  part,  a  few  leeches  in  the  more 
acute  forms,  the  administration  of  iodide  of  potassium  and  in  some 
instances  mercury,  the  application  of  small  blisters  from  time  to 
time  in  the  more  chronic  cases,  and  opiates  internally  with  opium 
or  belladonna  liniments  externally  to  relieve  pain.  In  obstinate 
cases  linear  osteotomy,  which  consists  in  making  an  incision  down 
Ui  the  inflamed  bone,  and  continuing  it  into  the  bone  substance  by 
means  of  a  Hey's  saw  or  a  chisel,  will,  by  removing  tension, 
genei-ally  give  pennanent  relief  and  prevent  further  changes  ensu- 
ing. Should  the  existence  of  an  abscess  bo  suspected  the  bone  may 
be  drilled  in  several  directions  or  a  small  trephine  ap])lied.  Where 
there  is  a  taint  of  gout,  struma  or  rheumatism,  appropriate  remedies 
for  these  affections  must,  of  course,  be  given. 

Harefyixg  osteitis,  CARIES,  OR  ULCERATION  OF  BOXE,  is  com- 
parable to  ulceration  of  the  soft  tissues,  and  is  characterized  by  the 
rarefaction,  molecular  death,  and  loss  of  substance  of  the  bone- 
tissue,  and  the  tendency  of  the  inflammatoiy  exudation  to  caseous 
degeneration  and  suppuration. 

Cause, — Tubercle  and  sji^hilis  are  undoubtedly  the  most  frequent 
causes  of  caries.  Sometimes,  however,  carios  would  appear  to 
depend  on  a  debilitated  state  of  the  system,  in  which  there  is  no 
evidence  of  tubercle  or  sj^hilis,  and  to  whit^h  the  tenn  struma 
may  with  propriety  be  applied.  Occasionally  it  is  the  result  of  an 
injury. 

Pathology, — Caries,  as  has  already  been  statftd.,  \a  oii^  ol  ^iXxft 

0*3^ 


{ 


f  8PECUI.  TlsarES. 


H  uiuinitf<it  oniln  hIiihiIiI  lie  nuvd"  lurullol  tn  the  111*1^^.  tli>< 

H  ii]>i>Br  end  >■!  which  van  (twnTaUy  ba  fclt  thruu(th  thi'  if -fl 

H  'Vhp.  titiile,  whirh  inuy  huvo  n* tiitctnl  m>  na  to  bn  na  inni-h  a»  an  iiiiJi  ut 

H  iuutv>  ii|iurt.  nli'iulU  Iw  B)iij;ht,  tUf  hiilboU8(ti<U  BhHvwl  uway  little  by 

H  littly  with  n  sliiii'ii  xculpol  till  pinntyirf  norvo-tibrtw  nn»  Hwn  on  thii 

H  Hurfara  uf  Ihi-  fU!(!tiun.  the  Inwia-  uiid  itltK'  ii'rrmhnl  lui'l  tliu  two 

H  tiiiitnl  in  the  iiiniuier  liewcrilicd  aliuvi<.     Wht-iv  tho  ciiihi  nl'o  rm- 

H  Ihthlitl  in  much  cicntriciul  timnn  they  shnuld  be  frra-d  liy  ivniful 

V  ili>««>ctii)n,  mill  wh;-ii  luiii-h  H'lnnttt-d  ntn-tclu-il  e»  u«  to  bruiK  thc4n 

inl'i  appiisitiun.  Ifth<iiinrvciii(iiily]iiiiliallydivii]>-d.  ntidthr  divided 

jiiirtiunB  an-  bound  ih>wn  by  (.■icatriniil  tiwnip.  thr-  injiiml  8e)tw"nt 

of  iKTVc.  in  ilB  Kiitim  thicknnss,  Hhnnld  bo  rat  iiwiiybi-fiirc  npplyini; 

tiiaBiitureH,     luB(>ineiiiBti»u«.w  (H'tiMtion  in«y  iWuni  within  twi'uty- 

fiiit  huiiM  of  siitnrc ;  but  it  may  be  miMi"  than  11  year  in  long- 

HtiLitdiiiK  «i8«t  hoforo  tho  fniu-ti'in  o[  tho  neno  ii-  rcntarvd.     In  Uie 

nimnwhitf  thi"  niitritinn  o(  the  partH  MijijilioJ  by  it  nhnuld  bo 

|iri>m<it<il  by  wnrmlh,  »nd  thi'musi'li!eiircvcnt«ln«ini»tha«iM)[»ibl9 

fniin  ih'gcnonitin)^  by  pdcaiiitiia.  matwai^,  fririian.  and  powivii 

iniivemouts. 

Trtmiil'iHtaliuH  iif  nrrit»  it  nrrvr-graftiiig, — Since  the]inhlipatinn 
n(  Mr.  Mayn  Rjbson'*  ninv«efnl  cbki  of  transplantatinn  of  a  portion 
Iff  tlippiwterior  tibial  norvHtnk<*Hfr»m  unamputiitt<'llimb,iMlho§:iip 
loft  in  th«  inodiiui  htvp  on  tbe  n«rafival  of  a  tumour,  th"  opomtiim 
of  ni-rvogmfttnf^  hna  bi>«>mo  a  ru«>giii»nl  stirKical  jirrHwIure.  In 
inino  C9MKS,  also,  a  pirco  of  ni-rve  has  b^Mi  titken  fiflm  an  aninuil 
fur  tiin  jminn  piirpn«m.  An  ntt^iipt  tn  I'oshirw  thi'  fnnHinn  of  thu 
DMve  ill  this  way  may  V  mad'*  wht-ru  thi>  ]irrixiRiul  and  tho  dintal 
nnds  nf  a  diviilnd  nrvtrn  mnnot  be  brmi^ht  into  nppneitinn,  oe,  fur 
instnniM!.  n(t<.T  a  ]>iirtiun  uf  nvn'i'  baH  Imh-u  lU'^'troyivl  in  a  ciom)ioiiTid 
(nrtiirn.  or  attor  a  portion  of  iii-irro,  dninoj^  by  tho  mntnu'tioi)  nf 
ricutni-ikl  lisnuD,  by  tho  fonnation  of  callus  or  by  the  ^r)wth  nf  a 
tuiuitiir  in  ita  snbrtMtcf,  has  b«^4i  removed.  The  mnditione  tor 
■noniw  luv :  — Uivat  nittt  in  difMwtinif;  out  nud  bandliuK  thv  iiervi.>, 
il«  tmtnediatc  tTanatHrenc«,  tlie  employment  of  a  nughi  sutum  at 
aaijimd.  tho  aruidanco  of  all  tnnsiun,  rtrict  aeoiwiii,  and  immuliat« 
union  of  tho  wound  of  the  Nott  parts. 

HirnctrTASROCS  »rPTiT»K  of  a  ni'rro  in  mro,  but  i«  oBmsionally 
im-t  with  aji  thu  rexult  of  a  aevere  twist  or  wn-nch,  I  have  «een  it 
Iwioo  in  tbn  jieronnnl  ni-rvn  whwr  it  wiiidit  round  the  hoiul  nf  the 
hbula.  It  in  attJindiHl  witli  Hr<veru  pain  at  thi<  time  of  injur)', 
perha]n  hI"o  r-'fiTrixl  to  tho  pdriphprj-  of  tbn  norvr,  and  the  pniduol 
formotiiin  of  u  hulbouH  nwt-'lliuK  on  thu  ui-rvc  iium^iately  iibuve  the 
ruiitun*.  Th»  Himiri  nlTi^tH  follnw  an  in  division  of  n  ner\'o  in  an  opi'n 
wound.  II1C  Imtmrnt  t«  aW  Rimiliu'. 
In  thi-  Bvulflitni  lit  a  llmti  tlin  niirveo  may  b<i  torn  awny  from  tbcir 
B  boyntcntly  in   St.   UarthoUinnw'ti 
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destnictioii  of  tlie  bone;  and  by  tho  little  tendency  shown  towards 

the  formation  of  new  bone  and  rcpuir. 
The  »ijm}d(imi  at  tirHt  ure  those  of  locul  chronic  osteitis  and  )>orioii- 

titis,  namolv  aiiinp  paiii,  with  oBdcmit  uiid  swelling  of  tho  soft  parts 

uviT  tho  inflaiiiMl  buiic  ;  but  aoon  tho  inflamiimtory  priKlucts  make 

their  way  t^)  tht'  Hurfacc,  and  a  t>iniit«  or  Minuses  leadiiij;  t^  the 

caiiuiiH    lioni-   form.      The  siniiMM   havu   );>'ii(>ially    a    button    of 

unlcmntnuH  gmnulatiiins  at  their  entnm<«,  and  a  thin.  )>unilent, 

and  commonly  foul-Hniellinf;  dii«.-hari;e  criti- 

taining  bone  Haltn  in    xolutioii   oinil|r>s   from 

them.     On  jirobinf;  or  on  onlai'ging  the  HtiiiiH 

and  infroduciuK  tho  fiiidrev,  the  bone  is  felt  to 

be  soft  and  li-iublc,  breaking  down  and  ri>adily 

blpeiling.     (.'aries  of  the  vei-tebrse  and  of  the 

articular  enilx  of  bono  will  bo  deiu'ribc'il  uiidL-r 

Disonspj"  of  tht'Siuiie  and  Jointn  rertjuvtivply. 
Tho  trentm'iil  will  iiwessaiily  vary  act-oiil- 

iiig  til  the   situation   of   the   disease.      AMien 

acpi'i'i'ible  the  i-ariouB    liunc  may  Imi   goujji'd 

away.     In  cluing  this  it  will  bo  known  when 

all  tlie  (iiriona  bono  in  I'einoved  by  the  i>ait 

bt'coining  hard  to  tho  gouge.  The  sinuses 
should   bo   well   semped   with  a   Volkmann's 

Hpoun,  and  the  wound  dressed  with  iodofonn- 
glyn-rini!  umulsiou  and  iodoform  gauze.  Un- 
fortunufj'ly,  however,  after  the  carious  part 
has  bi-en  ivinoved  the  disease  may  recur  in  tho 
surrounding  bimc,  so  that  in  caiies  of  the 
tarsus  or  carpus  it  may  be  better  to  excise 
the  whole  of  the  affecteil  bone  or  bonei",  or 
where  the  caries  is  extensive,  to  amputate  thc' 
foot  or  hand. 

XecRosin  is  the  death  en  inaasc  of  the  whole 
orpirt  of  a  boiii-,  and  is  analogoUM  to  gangri>ne  Vm.  83.—  Necrotia 
of  soft  iihirt.s.  It  is,  howe\-er,  of  nioro  fmiuent  '^■^"^  "'  ^""""^ 
oeL-urrcmi'  than  giuigi-ene,  inasuim-h  as,  owing  '^"'"  '^'"■«''T-) 
to  the  hinil  und  resisting  nature  (if  bone,  tho 

vessels  aro  raor.;  liable  Xa  become  compivMs^'d  by  the  iuflammatory' 
effusion,  and  the  Idood-supply  in  consequcnc;  to  bo  c^t  off.  For 
the  same  r,<iison  necrosis  is  more  common  in  comjiact  than  in 
mncellous  Imne ;  whilst  thi^  reverse  holils  good  with  regunl  to 
caries.  Hence,  moreover,  iii>i:nii'is  is  mure  fre(|uent  when  the  in- 
flamniatiuii  is  acute,  carieflwhen  it  is  less  acute,  as  in  tho  latter'  , 
CMte  the  hime-trabei'ulu;  slowly  yield  and  disinti^piite  liefore  ti 
less  quick! y-pnMtuiH.-d  inttammatory  exudation,  and  the  vessi 
consequently  escape  comjirossion,    Tho  IwTMiB  must  lAtew.ul&ad 
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are  the  tibia,  the  femur,  the  lower  jaw,  the  bones  of  the  tikuil, 
and  the  phalitiigcfl  of  the  fiogera. 

C'aiist. — The  immediate  cause  of  neoroaia,  like  gougrone,  can  in  all 
cases  be  traced  to  the  cutting  oft  of  tho  blood-aupply  of  the  lioue,  and 
this  again  may  be  due  to  inSammation,  injury,  or  more  rarely, 
as  in  tho  necrosis  which  soiuotimea  occurs  in  old  iwopto,  to  soine 
change  in  the  veiwels  probably  analogous  to  that  ju'oducing  senile 
gangrono  of  soft  parts.  The  causes  of  inflammatioD  of  bono  may, 
thorefore,  al»o  be  looked  upon  as  causes  of  necrosht ;  but  syphilis, 
the  specific:  tuvore,  ospocially  scarlatina,  and  mercurial  and  phos- 
phoii»UB  poisoning,  nmy  be  particularly  mentioned. 

ratbulogi/, — III  injurj',  the  death  of  the  bone  is  due  to  the  stripping 
ofE  of  tho  poriosteum,  the  destruction   of  tho  medullary  membrone, 


FlQ.  64. — Diagram  of  the  proceu  of  separation  of  dead  bone,  c,  Denil  Uinc  ; 
b.  Isfiamed  Jiving  bone  with  fonnBtioD  of  granuIalioD-tiuue  vbem  it  ia  ia 
coutoct  with  the  dead  part ;  a.  health;  living  botie. 

or  more  rarely  the  plugging  of  tho  vessels  in  the  Haversian  canals 
with  clote.  111  thi»  way  necrosis  may  ofcnr  after  comiwundfrnctuic, 
or  in  ntum]«  after  amputation ;  but  the  inOanimution  that  follows 
the  injurj'  has  no  doubt  also  a  shore  in  its  production.  The  way  in 
which  TiwrriHis  is  brought  about  in  inflammation  has  already  Ix'i'ii 
dcscrilicil  under  iwriostitis,  osteitis,  and  osteo-myelitis,  and  m'conl- 
ing  iia  it  results  from  one  or  other  of  these  causcB  will  it  vary  in  it« 
situation  and  extent.  Thus,  when  due  to  simple  penostitis  it  is 
gcnonilly  limited  t<)  the  external  lamelliB  of  the  bono  ^ifriii/irral 
ntfriMiii} ;  when  to  simple  (nrt»s)-myolitis,  to  the  layoi-s  immediately 
BUJi'oiUKlinp:  tho  medullary  canal  {ftnlral  nrcrotii) ;  when  to  iliffuHc, 
B<lit!e  or  inft-ctive  iM'rioHtitis  or  osteo-myelitis,  it  may  aflcft  the 
whole  tliii-kness  of  tlie  sliaft  (Fig.  63},  and  possibly  the  whole 
diaphysis  (total  ii«cr»n'«) ;  whilst  when  duo  to  osteitis  it  is  usiuiUy 
OMsiH'iiiti.tl  with  uuiies,  and  only  a  portion  of  cancellous  tissue 
JN'rishoe  [fiirirt  ntervlica). 
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CAarac^t  o/ <fwij  ion«.— The  dead  bone,  which  is  called  a  BequM- 

trum  or  an  exfoliation,  ia  bloodlL'ss,  white,  hard,  dry  and  BonorouB 
when  struck,  but  oft«n  bocomca  brown  or  black  when  exposed  to 
the  uir  aiitl  the  action  of  the  discharges.  Its  free  surface  is  smooth 
and  even,  or  if  previously  inflamed,  rough  nnd  irregular;  its  margins 
are  SGiratod  and  ragged;  and  ite  previously  attached  sui'face  is 
rough  and  uneven.  It  is  heavy  when  sclerotic  changes  have 
occurred,  light  and  porous  when  associated  with  carios.  I'roceit  of 
aeparaliuii. — When  ii  portion  of  bimo  has  become  necrosed  it  acta  as 
a  foreign  body  and  nature  trice  to  cast  it  o9.  In  some  situations 
she  is  successful,  in  others  she  fails,  and  if  not  assisted  hy  art  the 
dund  bono  may  remain  as  a  lifelong  source  of  irritation.  The 
eoiHUution  of  dead  bono  is  best  studied  in  supei-fieial  situations,  as 


in  the  cruiiial  bemes  (Fig.  63),  where  its  process  can  be  watched. 
Here,  say,  frtim  thu  bi'caking  down  of  a  s^'jihilitic  node  [njiihilUic 
ptriostilit),  u  portion  of  bone  in  exiHisod  and  dies.  This  acting  as  un 
irritant  cuuhos  thu  bono  around  to  boi^ome  inflamed  (Fig.  64] ; 
rarefaction  (u/rfmf(»j)]  ensues,  and  around  thu  dead  portion  is  formed 
a  groove,  which  gradually  dei<])ens  and  extends  beneath  tlie  dead 
part  until  tlie  latter  is  conipletc-ly  cut  off  tnim  the  living,  and  if  not 
removeil  by  art  simply  comoa  away,  i>r  ex/uHuta  as  it  is  teuhnically 
ternic-d.  The  cikvity  left  becomes  filled  with  granulatiimjt,  which 
sub«equently  ossify,  and  so  restore  the  lost  pai-t.  In  situiitinns,  as 
in  the  tibia  [Fig.  (JO),  wheiv  tlio  iieriosteum  bus  not  been  destroyed, 
OHsification  of  thiH  membrane  proceeds  at  the  wtmo  time  an  the  bono 
is  beiiiK  He]u)ratod.  The  dead  bone  thus  liecomce  surrounded  on  all  j 
sides  by  new  buue,  and  lies  bathed  in  pus  in  a  cavity  liiv^  '^lii^   | 
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granulationd  (Fig.  67 )»  and  though  loose,  is  thus  prevented  from 
being  cast  off.  It  is  then  said  to  be  invaginatedy  and  is  called  a 
sequestrum.  At  certain  spots  where  the  poriot^teum  and  soft  tissues 
have  been  jierforated  by  the  discharges  from  the  inflamed  bone 
making  theii*  way  to  the  siirface,  ossification  doeH  not  occur,  and 
these  apertures  dius  left  in  the  casing  of  new  bone  are  called  cloacae 
(Figs.  66,  67,  68,  d).  In  necrosia  of  the  popliteal  sui-face  of  the 
femiir,  where  the  periosteum  is  very  thin,  and  is  merely  in  contact 
with  tlie  loose  fat  and  cellular  tissue  of  the  popliteal  space*,  the  ])erio8- 
teum  is  usually  destroyed  and  no  osseous  sheath  is  formed,  the  dead 
bone  then  lying  in  contact  with  the  popliteal  artery.  In  this  situation, 
moreover,  the  necrosis  is  usually  limited  to  the  tiiangulai*  popliteal 


Fio.  66. 


Fia.  67. 

FiriMi.  66,  67,  and  68  illuBtmtc  the  foruiatiou  of  a  sciiuestrum,  \iA  separation 
from  the  living  bone,  and  the  cavity  left  after  its  i-enioval.  a.  D^ad  bone  ; 
b.  Living  bone ;  c.  The  8eparated  periosteum  lined  by  granulations  ; 
d.  CMoacie  lined  by  granulations,  which  are  indicatetl  by  shading,  and  are 
continuous  with  those  lining  the  cavity  containing  the  sequestrum  ;  *:.  Xew 
l>eriostcal  bone  jierforated  by  cloacte.  /.  Cavity  left  after  removal  of  the 
dead  )jone.     (After  Hillroth.) 

surface  (»f  the  lw>ne,  the  firm  attjichmont  of  tlie  fibrous  intcnnuscu- 
lar  septa  to  th."  lidges  in  the  fomur  on  each  side  of  this  surface 
jn'evi'iitinf?  the  further  se])aration  of  the  periustiuim  and  conseijuent 
death  of  more  l>one.  After  the  removal  of  the  sixiuestrum  the 
cavity  (Fif?.  ^38,  /)  fills  with  gi"anulations,  though  more  slowly  than 
after  the  removal  of  an  exfoliation. 

Si/inptomi<. — These  vary  airconling  to  the  caus<%  stage  and  situa- 
tion of  the  ne<'rosis.  WTien  of  inflammatory  origin  the  symptoms 
at  fir^it  will  1m.'  thosi*,  already  described,  of  i>eriostitis,  ostoo-myelitis 
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or  osteitis,  according  as  one  or  other  of  these  has  produced  it.  When 
suppuration  has  occurred  and  an  incision  has  been  made  to  the 
dead  bone,  or  the  discharges  have  made  their  way  to  the  surface,  or 
the  wound,  in  the  case  of  an  injury,  leading  to  the  dead  bone  has 
remained  ojwn,  a  sinus  or  sinuses  will  exist.  These  generally  dis- 
charge a  thick  foul-smelling  pus,  and  are  accompanied  by  much 
thickening  of  the  bone,  and  redness  and  brawniness  in  some  in- 
stances of  tlie  siuTounding  skin.  On  jvassing  a  probe  the  dead  bone 
will  probably  1x3  felt.  In  traumatic  cases  there  will  further  be  the 
history  of  the  injuiy.  Having  discovered  dead  bone  the  next  point 
to  ascei^tain  in  if  it  be  loose.  This  may  be  done  by  observing  if  it 
can  be  movcKl  by  a  probe,  or,  if  two  sinuses  exist,  by  passing  a 
probe  down  each  and  pressing  alternately  first  in  one,  then  in  the 
other.  If  the  se<iueHtriim  is  loose,  a  see-saw  movement  may  thus 
be  given  to  it.  In  superficial  situations  such  as  the  cranium,  or 
where  a  bono  j)rotrudes  or  is  exposed,  as  in  a  stiunp  or  compound 
fracture,  the  dead  bone  will  at  once  be  known  by  the  characters 
already  given  (page  199).  The  chief  distinctive  signs  between  necrosis 
and  caries  are  : — In  necrosis  the  dead  bone  is  generally  hard  and 
smooth,  in  caries  soft,  rough,  and  crumbling ;  in  necrosis  the  granu- 
lations around  the  sinus  are  healtliy  and  the  skin  is  generally  normal, 
in  caries  there  may  be  no  granulations,  or  if  present  they  may  be 
oedematous,  and  the  skin  around  is  undeiinined  or  infiamod;  in 
necrosis  the  discharge  is  thick  and  yellow,  in  caries  thin  and  watery; 
in  nwrosis  tliere  may  be  great  thickening  of  the  bone,  in  caries 
there  is  usually  but  little.  It  must  not  be  forgotten,  however,  that 
caries  may  be  associated  with  necrosis.  In  some  cases  of  necrosis 
no  suppuration  occiu*s  {quiet  «e<To«i«),  but  the  bone  becomes  greatly 
swelled  from  the  excessive  formation  of  new  bone  around  the  dead 
jwrtion.  It  then  closely  resembles  a  new  growth,  from  which  it 
may  be  impossible  in  some  instances  to  distinguish  it  without  an 
exploratory  incision  (see  Tumours  of  Bone). 

Treatment, — The  dead  bone  should  be  removed  as  soon  as  it  is 
loose.  "WTien  it  is  superficial  this  can  generally  be  dcme  by  the 
forceps,  after  slightly  enlarging  if  necessary  the  sinus  thi'ough  the 
soft  tissues,  or  where  the  end  of  the  sequestrum  is  exposed  in  a 
stump  by  siiii])ly  drawing  it  out.  But  where  the  dead  bone  is  in- 
vaginated  and  the  cloacae  leading  to  it  are  small  a  more  serious 
operation  is  requii'ed  {sequestr atomy).  The  operation  is  much  facili- 
tated by  the  use  of  an  Esmai^ch's  bandage.  The  sinus  leading  to 
the  most  convenient  cloaca  should  be  enlargcnl  by  a  simple  incision 
in  the  longitudinal  axis  of  the  limb,  the  se<£uestrum  seized  by 
forceps,  and  if  practicable  drawn  out.  If  the  cloaca  is  too  small  to 
admit  of  this  it  must  be  enlarged,  or  two  cloacse,  if  present, 
laid  into  one  by  cutting  away  with  a  mallet  and  chisel,  H< 
forceps,  Hey*s  saw,  gouge,  &c.,  the  intervening  \MMioiiol^S&A^ 
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of  new  bone.  No  more  of  the  new  bone,  however,  than  is  abso- 
lutely neoessaiy  should  be  cut  away  for  fear  of  weakening  the  limb. 
For  the  same  reason  cloacse  should  be  enlarged  in  the  longitudinal 
axis  of  the  bono.  The  extraction  of  the  sequestrum  may  often  be 
aided  by  the  use  of  the  elevator,  or  by  cutting  it  in  two  pieces  with 
the  bone-scissors.  The  cavity  should  then  be  sprinkled  with  iodo- 
fonn,  packed  with  iodoform  or  sal  alembroth  gauze  to  prevent 
bleeding,  and  the  wound  dressed  with  gauze  impregnated  with  the 
same  or  other  antiseptic  material.  Whilst  the  cavity  is  healing, 
which  when  large  it  may  take  many  weeks  or  even  months  to  do, 
the  i>atient*s  strength  must  be  supported  by  tonics  and  a  generous 
diet.  At  times  the  sequestrum  is  so  intimately  interlocked  between 
the  old  and  the  new  bone  that  it  may  be  impossible  to  remove  it. 
In  popliteal  necrosis  where  there  is  no  periosteal  sheath  and  the  dead 
bone  is  in  contact  with  the  popliteal  aitery,  great  cai'o  is  required  to 
prevent  injuiy  to  that  vessel.  The  incision  for  exposing  the  dead 
bone  should  bo  made  either  on  the  outer  side  of  the  popliteal  space, 
or  cautiously  through  the  space  a  little  to  the  outer  side  of  the  large 
vessels.  In  some  coses,  where  the  patient*s  powers  are  flagging 
•from  long-continued  suppuration,  or  signs  of  lardaceous  or  other 
visceral  disease  are  manifesting  themselves,  amputation  may  be 
called  for. 

SuppuuATiox  AND  ABSCESS  IN  BONE. — Diffuse  suppuration  in 
bono  has  already  l)een  described  as  a  common  termination  of  diffuse 
osteo-myelitis  and  i>oriostitis.  Circumscribed  suppuration  or  abscess 
is  generally  of  the  chronic  variety,  and,  as  already  stated,  is  one  of 
the  terminations  of  chronic  osteitis. 

Chronic  abscess  in  bane  is  most  common  in  the  cancellous  ends  of 
the  long  lx)nes,  especially  the  upixa*  and  lower  end  of  the  tibia  and 
lower  end  of  the  femiu-,  but  is  occasionally  met  with  in  other 
bones. 

The  causes  especially  leading  to  the  termination  of  osteitis  in 
a])sce8s  are  thought  to  be  the  presence  of  tubercle  or  of  micro- 
organLKUis,  the  stnuuous  diathesis,  or  a  feeble  state  of  health.  At 
times  the  abscess  can  be  apparently  traced  to  an  injurj'. 

PatholtHjy, — In  the  course  of  raref  \'ing  osteitis  the  bone-trabeculae 
are  gnidually  destroyed,  and  their  j)lace  is  taken  by  a  small-cell- 
exudation,  which  now  assumes  the  form  of  granulation -tissue. 
TliLs  in  the  focus  of  th(»  inflamed  8jK)t  softens  and  breaks  down  into 
pus,  whilst  that  around  the  centnilly-softcaietl  spot  constitutes  the 
a])s(.*ess-wall,  and  forms  to  the  naked  eve  a  distinct  menibrano 
(Fig.  69)  lining  the  bony  cavity  {pyi^iffmic  membra nt).  ITie  bone 
around  tli(»  abscess  giaienilly  IxK'omes  sclerosed  owing  to  the  ossifi- 
cation of  the  inflammatory  products,  whilst  new  bone  is  foniunl 
beneath  the  jK'riost<ium.  In  this  way  as  the  absc^^ss  enhirges  at  the 
Sj>ense  of  the  old  bone,  new  bone  is  continually  foiiued  around. 
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and  hence  the  pus  seldom  makes  ifa  way  to  the  surface  aa  in  the 
soft  parts.  As  the  abiM:t>aa,  however,  approaches  a  joint  new  bone 
i»  not  formed  beneath  the  artiuulnr  ciuiilago,  and  so  the  pus  on 
reaching  the  cartiLi^  may  perforate  it  and  (iHcapo  into  the  joint;. 
'When  the  inllaminiition  is  more  auntu  Huppumtion  may  occur  before 
the  bone-trjibet'iilio  have  boeii  iH)mi>lot«ly  liesti'oyed,  undur  which 
circunistu  licit  a  sequestrum  of  cnncelluus  tissue  may  bo  found  free 
in  the  abscens  cavity  (Pig.  70). 

The  fffmplumt  ore  chronic,  and  often  obscure.  OcnenLlly  thci-e  is 
pain  of  a  dull,  boring,  and  localized  character,  oft«n  intermittent, 
and  worse  at  night ;  tenderness  on  pressure  ut  the  spot  where  the 
abscess  is  iipiirouching  the  sui-face ;  sumo  ceduma  and  jiitting  of  tiie 
soft  tiseui's:  ocoaiuonaJ  enlargement  of  the  end  of  the  bene;  and 
Liter  some  dusky  redness  of  the  skin.    Intermittent  attacks  of  in- 
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flummation  of  a  neigbbi Hiring  joint  without  other  apiwroiit  cause 
are  veiy  siuggi-stivc  of  aliscess.  Tlicse  symptoms  will  usiiolly  serve 
to  dingnoN'  ulwifMi  from  TheumutiHin,  loriil  periostitix,  and  u  new 
growth  in  fhi>  end  of  the  Imne.  Fnim  chronic  oi-teitis  it  ciiniiot 
always  Im-  distinguixhod  ;  but  thiH  is  not  of  so  luiich  ini]H>i-tunce  as 
the  trciituient  i»  ja'uctit-iilly  the  same. 

TrHtlmrtit. — An  Esniarch's  bandage  having  been  applied,  a  enicial 
oT  "J'-tfhiijK'il  incision  should  be  made  over  the  tender  spot,  and  ti 
bone  treiiliiiitil.    If  pus  does  not  escape  a  perforator  should  ^ 
thrust  in  variuUK  directions  into  the  cuni-cllous  tissue  in  the  hoi 
discovering  it.    The  abscess-cavity,  aft«i:  ba\u\g\i*K\\^c^w 
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should  be  mopped  out  with  carbolic  acid  or  chloride  of  zinc,  and 
dusted  with  iodoform,  and  the  wound  dressed  with  iodoform  or  other 
antiseptic  gauze,  great  care  being  taken  to  keep  it  aseptic.  Should 
the  abscess  break  into  a  joint  amputation  will  probably  be 
necessar}^ 

2.  Diseases  depending  upon  Simple  Defect  or  Increase  in  Nutrition 

of  Bone, 

Under  this  head  are  included  two  diseases  of  bone  in  which 
neither  inflaininution  nor  such  constitutional  affection  as  syphilis  or 
stiTima  ap])oar  to  take  a  part — Atrophy  and  IIyperti*ophy. 

Atrophy  of  bono  i«  a  common  accompaniment  of  old  age.  It 
may  also  be  jiroduced  by  pressure  and  disuse.  Tlius  it  in  seen  in 
the  bo<lioH  of  the  vortebrio  from  the  prossui'e  of  an  aneiu-ysm  of  the 
aorta  or  a  tumoiu*  in  the  mediastinum  ;  in  the  bone^  of  a  limb  from 
disuse,  as  in  long-continued  joint-disease,  and  in  stumps  after 
amputation.  An  atrophied  bone  is  always  (lecreai*ed  in  weight, 
often  in  size ;  and  in  some  situations,  as  the  nock  of  the  femur,  is 
liable  to  fracture  on  slight  pi*ovocation.  Atrophy  is  always  attended 
with  more  or  less  fatty  degeneration. 

Hypertrophy  of  bone  is  an  overgi-owth  of  bone  which  is  due 
merely  to  an  increase  of  nutrition  and  not  to  auv  inflammatory 
change.  It  is  generally  dependent  upon  excessive  functional 
activity  of  the  i)art,  the  bone  incri'asing  in  size  and  strength  com- 
mensurately  with  the  hj'pei'trophy  of  the  muscles.  It  may  also 
occur  in  association  with  general  hyi>ortrophy  of  the  tissues  in  tho 
affection  known  as  congenital  hypertrophy.  It  must  be  dis- 
tinguished fnim  inflammatory  thickening  of  bone,  a  condition  to 
which  the  term  *'hyportro})hy  "  is  sometimes,  though  incorrectly, 
applitnl. 

3.   Constitutional  Affertions  of  lUnie. 

Under  this  head  are  included  Sy])hilitic  and  Tuberciilai*  affections 
of  b«me,  Kickets,  Scmyy-rickets,  Mollitios  ( )ssium  and  Acromegaly. 

Syphilitic  affections  of  roxe  are  conmion  lK>th  in  acquired 
and  congenital  syphilis.  In  tho  f onuer  they  generally  oc^cur  dming 
the  teitiaiy  stages  of  the  affection,  either  as  gummatous  in- 
flammations of  the  periosteum  (nodes),  or  as  chronic  inflam- 
matory thi<*kenings  or  gummatous  inflltrations  of  the  bone  its(.»lf, 
leading  to  caries,  necrosis,  or  sclerosis.  For  a  full  account  of  the 
jMK'uliarities  in  the  above  affections  when  due  to  s\i>hilisthe  student 
is  ri^ferretl  to  a  work  on  l*atholog\*.  The  affections  of  tlu»  bones  in 
wnifi'nif<tl  Hf/phiiis  have  alrejidy  been  briefly  refeiTtxl  tointh<?  s(»ction 
on  that  subject  (sch^  page  ol). 

TvBERCLE. — We  have  already  seen  that  many  of  the  inflammatory 
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diseases  of  bone,  especially  some  forms  of  rarefying  osteitis  or  caries, 
are  atti'ibuted  to  the  presence  and  degeneration  of  tubercle ;  and  it 
-has  Ix^on  pointed  out  in  what  respects  the  affections  of  tubercular 
ori^n  differ  from  those  of  a  simjjle  or  traumatic  nature.  Here  it 
need  only  l>e  added  that  miliary  tubercles  may  often  be  found 
scattertHl  through  the  medulla  and  in  the  cancellous  tissue  in  cases 
of  acute  tuberculosis ;  but  as  in  these  cases  the  bone-affection  plays 
but  a  secoiuLiry  pai-t  and  cannot  he  diagnosed  duiing  life,  nor 
indoo<l  as  a  rule  gives  lise  to  any  symptoms,  it  need  not  bo  fuithor 
described. 

Rickets,  though  generally  described  imder  Diseases  of  Bone,  is 
a  constitutional  affection  occurring  in  infancy  and  early  childhood. 
It  is  characterized  by  impaiied  nutrition  and 
an-est  of  development   of  the  whole  body, 
■and  esptx'iallv  by  the  softening  and  the  re- 
;julting  deformity  of  the  bones. 

(\ius(s.-  (l)  Malnutrition  produced  by  im- 
proper focKl,  es])ecially  an  excess  of  the 
starchy  elements  during  infancy;  (2)  debility 
of  the  mother  during  gestation  and  lactation 
as  the  residt  of  excessive  child-bearing  or  over- 
suckling;  and  (3)  bad  hygiene,  t.e.,  want  of 
fresh  air  and  sunshine,  residence  in  damp 
dwellings,  uncleanliness,  and  lack  of  atten- 
tion generally.  Stiiuna  and  syphilis  in  the 
parent,  but  I  think  without  sufficient  evi- 
d<*nc<»,  are  also  given  by  some  as  causes. 

hitholiKjy.  —  The  bone-changes  consist 
essentially  in  the  fonnation  of  soft,  vascular, 
imperfectly-ossified  bone,  which  replaces  the 
healthy  l)one  as  the  latt4>r  is  gradually 
absorlKHl  in  the  nonnal  process  of  develop- 
ment. This  ill-fonne<l  ])f)ne  is  imxluced  both  at  the  line  of  the 
epiphysis  and  under  the  periosteum,  /.«?.,  in  those  situations  where 
active  growth  normally  occiu*s.  In  the  former  situation  the  int^er- 
minliate  SiMiii-transiwrent  bluish  zone  of  ossifjang  cartilage  l>etween 
the  diaphysis  and  ejnphysis  is  greatly  increasinl  in  thickness  and 
its  line  of  juncticm  with  the  bone  is  no  longi»r  stmight  but  broken, 
in  conse(iuene(*  of  the  iiTegular  advance  of  ossification.  The 
adjacent  bone  is  soft  and  spfmgy,  and  cont4iins  here  and  there 
ish.^ts  of  cMitilago  wliich  have  escaj)ed  oKsification,  whilst  its  mvHlulla 
is  abnormally  vascular.  It  is  to  the  excessive  formati(m  of  this 
prolifei-ating  layer  of  cartilage  and  ill-fonned  bone  immediately 
•underlying  it  that  th(^  enlargement  of  the  caids  of  the  long  bones 
and  the  beading  of  the  ribs  so  characteristic  of  ricketa  i&  ^rajik« 
!MicroscopicaUy  the  cartilage-cells  in  the  \AvdBYv  zoiv^  «t^  ^fc^xw  ^ja- 


Flo.  71. — A  longitQ- 
dinal  section  of  a 
rickety  femur.  (St. 
Bartholomew's  Hos- 
pital Museum.) 
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largod,  and  iiiAtoad  of  l)oiiig  arrangod  in  regular  columns  are  grouped 
iiTOgularly  :  whilst  the  calcification  of  the  matrix  between  them  is 
also  seen  prcxjeoding  in  an  in*egiilar  manner,  so  that  calcified  or  ossi- 
fied patchort  exist  here  and  there  where  all  should  be  cartilage,  and 
portions  of  cartilage  where  all  should  be'  bone.  The  vascular 
medullary  8i>aces  whic^h  are  continuoius  with  these  channels  in  tho 
shaft  likewise  project  in  an  iiTegular  maimer  into  the  cartilage,  and 
the  laminro  of  bone  formed  from  the  osteoblasts  lining  these  spaces 
are  deficient  in  earthy  salts.  Under  tho  periosteum,  the  superficial 
layers  of  whi(rh  are  unaffected,  similar  soft  bone  is  laid  down  in 
consequence  of  the  ostoolilastic  layer,  though  increased  in  thickness, 
producing  osteogenetic  fibres  dc»ficient  in  earthy  salts.  Ilence, 
whilst  all  the  bones  are  more  or  less  softened,  the  long  bones  become 
swollen  at  their  ends,  and  the  flat  bones  thickened  especially  along 
their  line  of  suture.  The  liver,  spleen  and  IjTnphatic  glands  are 
often  enlarged  from  iiTogular  increase  of  their  fibrous  elements, 
and  the  muscles  are  genei'ally  soft,  flab])y  and  wasted. 

Symptoms. — llickets  is  most  frtniuently  met  with  between  the  ages 
of  eighteen  months  and  two  and  a  half  years.  Among  the  early 
symptoms  may  Iw  noticed  sweating  of  the  forehead  and  perhaps  of 
the  upi)er  ])art  of  thf»  body,  throwing  off  of  the  bedclothes  from  a 
desire  of  the  child  to  bo  cool,  a  general  restlessness,  and  often  an 
excessive  toiulerucss  cm  handling  and  aversion  to  movement.  Some- 
timtjs  lai'g<^?  (quantities  of  j)hosj)hate  of  lime  are  found  in  the  urine. 
The  al)doiiien  is  gonci-ally  enlarged,  and  there  is  freciuently  some 
gastnc  ciitan-h  and  flatulence.  The  swelling  of  the  ends  of  the  long 
Ixmes,  es]KU'ially  of  th,'  lower  end  of  tho  ratlins  and  tibia,  the  bead- 
ing of  tlie  ribs  wh(Te  they  join  the  caililages,  and  the  thickening  of 
the  rraniul  bon<'s  along  their  lint?  of  suture  are  characteiistic  of  the 
disease*.  Jjat<»r,  blinding  of  the  bon^s  occui-s.  Thus,  the  hmg  bones 
g(»nenilly  giv«?  in  tlit'  direction  of  th(»ir  normal  curves  and  near  tho 
(?piphysi's,  Icjuling  to  knock-knee,  bow-legs,  and  other  deformities. 
The  yii'ldiiig  of  tlu^ribs  to  atmospheric  pr(\ssure  priwluces  the  defor- 
mity known  as  ]»igeon -breast.  The  spine  i)resents  a  genei-al  curva- 
ture with  the  convi'xity  backwards  in  infants  and  young  children, 
and  in  older  children  a  Iat(*ral  or  a  lordotic  curve.  Th(^  pelvis  is  ill 
develojKHl.  flatten»Kl  and  usually  of  a  renifonu  or  hour-glass  shape 
in  consecjuence  of  the  dejiression  of  the  promontory  of  the  siicnim. 
The  head  is  s<|uare,  the  foreln^id  prominimt,  and  tho  fontanelles  are 
late  in  closing.  The  (K'cijntal  bone  is  sometimes  thinncHl  so  that  it 
yieblson  ])ressure  or  it  niaylvin  ])lacos  absorbed,  a  condition  known 
as  miitiotahfs,  liy  some  jiathologists,  howev(?r.  this  condition  is 
Iw'lieved  to  b(»  due  to  cong.'nital  syi)hilis.  Dentition  is  generally 
delaved,  or  the  tci'th,  if  cut,  often  soon  decav  and  fall  out.  Hitm- 
chitis,  diawhtea,  convulsions,  larjmgismus  stridulus  and  chronic 
hyJnK-ojfhnlns  arv  not  infrequent  complications;   and  to  any  of 
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these,  but  especially  to  the  first  two,  the  child  may  succumb. 
Under  a])i)ropriato  treatment  the  disease  is  nearly  always  arrested, 
an<l  perfect  recovery  results.  The  bones,  however,  if  much  bent 
are  liable  to  In^come  cx)nsf>lidated  in  their  deformed  condition  and 
prematui*e  sjniostosis  •  of  the  diaphysis  and  epiphysis  is  apt  to 
occur,  inducing  a  stunted  growth.  The  bones  are  also  harder 
and  denser  than  natiu^d,  especially  on  the  side  of  their  cont»vity, 
where  a  thick  buttress-like  layer  of  dense  hard  bone  is  formed. 
(See  Fig.  71.) 

The  treatment  resolves  itself  into  proper  feeding  and  correct- 
ing bad  hygienic  conditions.  The  child  should  have  plenty  of  new 
milk  and  cream ;  and  the  juice  of  raw  or  underdone  meat,  or 
underdone  meat  that  has  been  pounded  up,  should  be  given  in  quan- 
tities suited  to  the  ago  and  powers  of  assimilation.  Farinawous  food 
should  be  rostiicted  in  amount,  and  in  the  case  of  infants  foibidden. 
Abiuidance  of  fresh  idr  and  sunlight  and  attention  to  cleanliness  are 
especnally  indicated.  In  the  way  of  m€»dicine  cod-liver  oil  is  the  most 
impoi-tant,  and  may  almost  be  looked  upon  as  a  specific.  It  should 
be  combined  with  s}Tup  of  the  phosphate  or  lacto-})hosphato  of  iron 
and  lime  in  half-drachm  to  drachm  doses.  The  defonnity  of  the  legs 
may  be  coiTocted  in  the  earlier  stages  by  insisting  upon  the  child 
not  being  allowctl  to  stand  or  walk.  To  ensure  its  being  kept  off  its 
legs  splints  reaching  from  the  waist  to  below  the  feet  may  be  applied. 
Confirmetl  dofonnities  can  only  be  dealt  with  by  instiounents  or 
ojwration,  which  will  be  described  under  bow-legs,  knock-knee, 
osteoclasia,  osteotomy,  &c. 

Scurvy  rickets  is  an  acute  affection  of  yoimg  children.  It  is 
also  known  as  acute  rickets  and  as  infantile  scurvy.  The  disease  is 
characterised  by  a  sudden  swelling  in  connection  with  the  bones, 
and  especially  with  the  femur.  The  swelling  is  due  to  extravasa- 
tion of  blood  beneath  the  periosteum.  The  chief  aiyns  are  acute 
tenderness,  oedema,  and  generally  a  spongj'  condition  of  the  gums. 
The  treatment  consists  in  rest  and  in  the  use  of  such  constitutional 
remedies  as  are  appropriate  for  scurv}'. 

MoLLiTiES  088IUM  or  OsTEO-MALACiA  is  a  rare  disease  character- 
ised by  softening  of  the  bones  thi-ough  the  re-absorption  of  their 
earthy  salts  and  destruction  of  their  osseous  lamelUie. 

Cause, — It  is  a  disease  of  adult  life,  and  most  often  occui-s  in 
femolee  during  the  child-beaiing  pericxl.  Soniotimes  it  api>eai'B  to 
be  hereditary;  but  its  causation  is  practically  unknown. 

Pathology. — The  disease  api)ears  to  begin  in  the  nuMlullary  tissue 
of  bone  which  is  rei)laced  by  a  soft,  dark-r(»d  gelatinous  mat(»rial 
somewhat  resem])ling  si)leen-puli),  whilst  later  tlu'  whole  l)on(\  with 
the  exception  of  a  thin  layer  immediat«4y  Ix'nfath  the  p(»rioMt<>um, 
becomes  replaced  by  this  mateiial  and  reducfnl  to  little  more  than  & 
mere  shell.    The  bono  a])pears  first  to  bwioiuii  (]Lv5iia\c\^v^vv\\\^0wa!fiw 


208 


DISEABEB  OF  HFZCIAI.  TI3SUX3. 


deetroyed.  The  exact  patliology  of  the  process  is  not  known,  but  it 
has  bc«n  suggested  that  the  deralniipatiun  of  the  bone  is  due  to  the 
action  of  lactic  acid,  which  hoa  been  found  both  in  the  bone  and 
the  urine,  or  to  excoHH  of  mrbonic  acid  in  the  reiiiH  of  the  mcdullBi. 
which  are  tnuid  in  the  eurlyKtagos  to  be  enlai');ed.  The  microscopical 
appearances  lend  some  support  to  this  view,  aa  in  a  boiie-trabemila 
(see  Fig.  72)  the  decaldfication  ie  seen  to  begin  around  the  Haver- 
sian canals  and  medullary  si>aces,  the  bone-corpuscles  in  theHejiarts 
having  cntir<>ly  disagipcai-ed  while  in  the  centre  of  the  trubecula  they 
■are  still  present.  At  times  the  gelatinous  material  is  in  places  yellow 
and  fatty-looking.  In  some  of  the  specimens  in  St.  Bartholomew's 
Hospital  the  medulla  appears  entirely  filled  with  fatty  material,  but 
it  is  a  question  whether  these  specimens,  though  called  moltitiea 
oesiuni,  are  not  of  a  different  nature  from  the  disease  to  which  the 


Pia,  72. —Microscopical  appearance  of  afngment  of  bone  in  molliUa  oaiom. 
(From  RindfleiBch.) 

t«nn  is  generally  applied,  and  do  not  rather  depend  upon  a  senile 
chiuig?. 

(Syni/rf'Mif. — In  the  early  stages  the  diseaw  may  be  mistaken  for 
rhcuinatiMin  or  neuralgia,  an,  beyond  some  general  fe<'liiig  of  weak- 
ness with  iileiciirp  jminH  in  the  Ixmcs.  it  is  attendml  with  no  definite 
symphiins.  Suddenly,  however,  b'ucturc  of  some  bum'  occurs,  whilst 
iitheiv  beciiiue  Ix'iit  and  variously  distorted  without  any  or  with  hut 
the  i<1i)fhti>t  pnivncation.  ThuH  the  jielvia,  thorax,  sjiine,  and  ex- 
tn-mitii's  iK'couie  iiuHshaiwn  and  sometimes  extraordinarily  deformed. 
The  ]>elvis  in  flatt^'iied  from  side  to  nidc,  the  s^'niphysis  jnibis  jn'ojocte 
in  the  form  of  u  b«'ak  giving  a  rostrated  appearance  to  the  pelvic 
iuli't.  whilst  the  tulienisitieH  are  approximated  and  the  pubic  arch 
is  diuiinishiil  iik  width.  Thus,  parturition  is  r.iidered  difficult  if 
not  ini|Hissible.  The  conilition  of  the  urine  isan  imjioi'tant  element 
in  the  ili4^r'iosii<,  a  p-cidjar  form  of  alliumen  and  abnomml  ijuanti- 
tiui  of  phujpluit(-s  and  lactic  acid  being  found  in  it.  The  disease 
progresses  and  the  patient  gcnemlly  dies  of  exhaustion,  or  durinj^ 
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parturition,  or  of  dyspnoea  consequent  upon  respiratory  trouble 
induced  by  the  weakened  ribs.  In  a  few  cases  recovery  has  taken 
place. 

Treatment. — No  remedy  is  at  present  known  for  the  disease.  The 
sti'cngth  must  l)e  supported  by  tonics  and  abundance  of  nourishing 
food,  pain  must  be  relieved  by  opium,  and  i-est  enjoined  in  order  to 
prevent  fractui'o.  The  jwitient  should  be  warned  of  the  danger  of 
child-bearing.  Should  she  bo  already  pi'egnant,  the  question  of 
inducing  premature  labofu"  must  be  raised ;  whilst,  should  she  be  at 
her  full  time,  craniotomy,  or  in  advanced  deformity  of  the  pelvis, 
Csesarean  section,  may  be  necessary.  In  a  large  number  of  cases  of 
late,  especially  in  the  districts  on  the  Continent  where  the  disease  is 
prevalent,  oophorectomy  has  apparently  arrested  the  disease  and  the 
bones  are  said  to  have  again  become  firm. 

Acromegaly. — This  disease  is  characteiized  by  a  s^'mmetrical  en- 
largement of  the  bones  of  the  hands  and  f  tH)t  as  well  as  of  those  of  the 
head  and  face,  the  nasal  and  inferior  maxilla  being  chiefly  affected. 
The  diseai»e  is  supposed  to  be  associated  with  changes  in  the  pituitary 
body,  but  at  the  best  is  at  present  little  imderstood. 

• 

4.  New  Growths  in  Bone, 

New  growths. — Neaily  all  the  varieties  of  tumour  described  in 
the  section  on  that  subject  (p.  69)  occ^ur  in  bone.  Some,  indeed,  as 
the  exostoses,  are  altogether  confineil  to  the  bony  tissue ;  others 
occui"  in  it  so  frequently  that  it  may  be  said  to  be  their  favourite 
seat ;  othei-s,  again,  are  in  this  situation  so  rare  that  they  may  be 
dismissal  as  pathological  curiosities.  Some,  moreover,  the  carci- 
nomata,  only  occur  in  bone  as  secondary  growths,  the  primary 
malignant  tumours  of  bone,  formerly  described  as  caicinomata, 
being  now  classed  as  sarcomata. 

Tumoiu's  of  bone  may  spring  from  the  periosteum,  the  medulla, 
or  the  bone  itself,  and  exhibit  a  remarkable  tendency  to  undergo 
calcification  or  ossification,  and  when  of  slow  growth  to  assume  the 
character  of  true  bone. 

OsTEOMATA  OR  OSSEOUS  TUMOURS  have  the  structiu-e  of  true  bone, 
and  are  only  met  with  in  connection  with  bone.  They  must  be  dis- 
tinguished from  other  forms  of  tumour  that  have  imdergone  calcifi- 
cation or  ossification.  They  may  be  divided  into  the  circumscribed 
and  the  diffuse. 

Circumscribed  osseous  tumours  or  exostoses  occui  in  two  chief  forms, 
the  cancellous  and  the  compact. 

(tt)  The  cancellous  or  spongy  exostoses  consist  of  cancellous  bone 
containing  marrow  in  its  cancellous  spaces,  and  surrounded  by  a 
delicate  layer  of  compact  bone,  which  itself  is  covered  with  a  cap- 
ping of  cartilage,  or  sometimes  mei*ely  with  perio«.l«vii£i.    'YWj  ^t^ 
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most  fi-cquontly  mot  with  iii  the  yoiuig»  uiid  are  lioimiderod  by  some 
to  bo  oesifjnng  onchondi-omata  and  to  spring  from  i)ortiona  of  the 
e]jiphysial  caitilage  that  has  esuqKMl  ossification.  Their  oommon 
situation  in  at  the  junction  of  the  diaphysis  and  cpiphyms  of  long 
bones,  or  at  tlic  origin  or  insertion  of  muscles — as  for  example,  the 
insertion  of  the  adductor  magnus  into  the  tubercle  just  above  the 
internal  condyle  of  the  femui-,  and  the  pectoralis  major  into  the 
external  biciint^il  ridge  of  the  humenis.  They  are  also  verj'  common 
on  the  last  2>halanx  of  the  gi-eat  toe. 

{h)  The  compact  or  iiK>rij  exostoses  consist  of  dcns(.s  hai'd  bone, 
which  usuallv  contains  no  Haversian  canals.  Thev  nearly  always 
s])riiig  from  the  ])ones  of  the  skiill  and  face,  and  are  generally  sessile 
or  broadly  iKKlnnculated,  and  of  a  lenticular  shajx). 

St/inj)fonii, — The  canc;'llous  variety  an*  met  with  as  hard,  smooth 
or  iiTcgular,  and  frequently  iKnlunculateil  tumours  of  slow  growth, 
and  are  commonly  of  small  or  mod(>rate  dimensions.  Sometimes 
thf'V  ai-e  (luitt.'  ])ainless,  but  at  othei*  timt»s  they  cause  pain  on  move- 
ment or  i»ressure,  as  is  the  case  with  the  small  exostosis  which  so 
fieciuently  giuws  from  the  distal  end  of  the  doi-sal  surface  of  the 
last  i)halanx  of  the  great  toe.  Tliis,  which  is  usually  haitler  than 
the  more  ronimon  fonu  of  cancellous  exostosis,  but  less  hard  than 
tlie  ivory,  occurs  as  a  tumour  ja'ojecting  under  the  nail,  and  raising 
it  u])  as  it  gi'ows.  In  some  cast\s  exostoses  affiK-'t  simultaneously 
many  bones,  and  at  times  nearly  all  the  bones  of  the  body. 
lliev  are  then  I'eni'nillv  hereditan',  and  often  symmetrical,  and  are 
s]>oken  (»!'  as  mnliiple  cxosiosca.  lliey  have  tlie  structure  of  the  can- 
cellous form.  The  evident  linii  attachment  of  the  ivor^''  exostoses 
of  tlie  skull  to  the  bone,  their  sl(>w  giowth,  small  size,  great  hard- 
ness, tin*  free<lom  with  which  the  scalp  mo\es  over  them  and  the 
absi'iH-e  of  pain  and  history  of  fraeture  or  other  injiuy,  sufficiently 
hL'ive  to  distinguish  them. 

'fnutmtnt.-  A  spongy  exosto>if<,  imless  occasioning  ]uiin,  defor- 
mity, or  otlier  inconvenienc*.',  or  gi'owing  rajadly,  may  be  left  alone ; 
otlnawisf,  it  should  ])e  removeil  by  a  cliisel,  lM.)ne-ni})pers,  saw,  &c., 
taking  niie  it  is  comiiletely  extiqiattKl,  as  what  is  left  will  have  a 
tendency  to  grow  again.  In  removing  an  exostosis  from  near  the 
knee-joint,  the  synovial  membmne  may  be  avoided  by  flexing  the 
knee,  and  so  dmwing  the  membrane  away.  Ivory  exostoses  should 
not  a?^  a  rulelx»  interfered  with,  as  they  are  s<.)  haitl  that  iioordinaiy 
saw  will  cut  through  thenj,  and  the  skull  has  Ix'en  fmctured  in 
attempts  to  removi*  them  with  thr*  chisel.  If  causing  gi'eat  iucou- 
vcnii'Hci',  however,  it  is  pi*oUible  that  they  might  Ix'  safely  removed 
})y  the  rajndlv  revolving  sjiw  of  the  surgical  engine. 

lUffiisr.  nnstous  tuinfmrtt  occur  in  c(»nne(lion  with  the  iKmes  of  the 
face,  often  filling  u]>the  antrum,  occluding  the  nasal  chanil)ei's,  and 
jaoducing  much  defonnity.    Tliey  are  cM»m]Mis(>d  of  finely -cancellated 
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bone,  and  ara  more  c«mpact  than  the  cancellous  esoetoaee,  but  lees 
compact  than  the  ivorj-.  Their  alow  growth,  extreme  and  uniform 
hotdnesd,  and  irregular  nodulatoJ  surface  will  serve  to  distinguish 
thom  from  sarcomata  undergoing  ossification.  There  is  usually  little 
or  nothing  that  can  be  done  in  the  way  of  treatment.  The  superior 
maxillary  bone,  however,  has  at  times  been  removed  when  the 
growth  has  been  confined  tu  it  alone. 

Enchoxdromata  ok  cartilaoinous  titmoubs.— The  general  and 
tnicroscopical  characters  of  these  growths  have  already  been  described 
under  Tumours  (p.  60).  In  the  bones  they  are  moat  frequently  met 
with  in  the  fingers  (Fig.  73)  and  tie  ends  of  the  long  bones.  In  the 
fingers,  where  they  are  generally  multiple 
und  often  congenital,  tliey  usutdly  begin 
ill  the  interior  of  tht'  ends  of  the  phalangea 
or  metacarpal  bones,  and  as  they  increase 
ill  size,  ex]>and  the  bone  aiuund  them  into 
a  thin  shell,  which  may  finully  give  way, 
allowing  tJiem  to  protrude.  When  grow- 
ing from  the  articular  ends  of  long  bones, 
they  generally  springfrom  tie  periosteum, 
and  thence  grow  both  outwards  and  in- 
wards, but  seldom  involve  the  articular 
surface.  They  are  thought  by  some  to 
possibly  arisu  from  the  epiphysial  cartilage, 
eupeciaUy  as  they  ore  most  often  met  with 
in  the  young.  They  should  not  be  con- 
founded with  sarcomata,  in  which  c 
sidemble  masses  of  cartilage  are  frequently 
developed,  or  with  the  exostoses,  which 
ore  often  cupped  with  cartilage,  and  ale 
regarded  by  some  as  ossifj'ing  enchondro- 

mata.  The  enchondromatu  rarely  ossify,  but  may  undergo  calcifica- 
tion or  mucoid  softuning,  and  when  unmixed  with  sarcomatous 
elements  are  ijuite  innocent. 

Sginptonii. — Their  slow  growth,  great  hardness,  evident  attach- 
ment to  tho  bone,  the  absence  of  glandular  enlai'gement,  and  non- 
implication  of  the  fiUiTOunding  tissues  and  skin  will  ser^'e  tor  thoii' 
diagnosis.  When  of  large  size  ulceration  of  the  integuments  cover- 
ing them  may  bu  piixluced  by  their  pi'essure. 

Treatment. — If  small,  and  involving,  say,  only  one  finger,  fhoy 
may  be  enucleated,  taking  care  not  to  injure  the  neighbouring 
joint.  i)ut  when  several  fingers  are  implicated,  and  the  bund  is 
rendci'ed  useless,  amputation  of  the  affected  fingers,  or  of  the  whole 
hand,  may  bo  neceusary.  The  removal  of  the  lunb  is  usually  called 
for  when  they  grow  about  tlie  articular  end  of  a  long  bone,  MM^ 
dolly  if  they  have  attained  a  large  uze.  >^B 


do,  73.  —  Cartilaginoiu 
taiDDun  of  tho  bones 
of  ths  hand.  (From 
l}roitl's  3urgi''7-) 
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FiBKOHATA  OB  FIBROUS  TUXODiis  seldom  occui  in  bone  except  in 
the  jaws  or  in  connection  with  the  base  uf  tho  skull.  They  then 
constitute  the  common  form  of  epulis  and  noso- pharyngeal  polypus 
Fotipectivdy,  niid  ore  di.>scribed  under  Diseases  of  the  Jaws  and  Nose. 
LiPOMATA  OB  1-ATTY  TDMODRS  too  rarely  otcui-  in  bone  to  require 
special  nieiitiun.  I  have  Been  one  or  two  gruwiug  from  the  outer 
Burfatc  of  tho  porionteum  [purosteal  lijioma).  They  were  nut  diaguoMd 
before  o]>emtiuii. 

Sarcouata  in  bone  may  be  divided  into  the  periosteal  and  tho 
endosteal,  tht'  formci'  being  commonly  of  the  round-celled,  spindle- 
celled,  or  mixed  variety,  the  latter  ot 
the  myeloid  vaiiety.  The  perioaUal 
(Fi);.  T4)  spring  from  the  deep  layeiK 
u(  Hie  pmasteum,  and  as  they  increase 
in  size  invade  the  bone  beneath  on  the 
unohond.  and  tho  soft  tissues  surrouud- 
iug  them  on  the  other,  till  finally  the 
skin  is  involved,  and  they  protrude  iw 
a  fuugoUM  mass  if  the  patient  has  not 
been  already  carried  off  by  the  dis- 
semination of  tho  growUi  through 
internal  organs.  They  are  very  prone 
to  ealcilicatioii  oudoBtdficatiiin,  and  ai^e 
then  somctijiii'ti  spoken  of  as  osteoid 
sarcomata;  but  tho  nmplc  expresHLOii 
ossifying  sorcom  It tu,  as  less  misleading, 
and  as  more  indicative  of  what  Kally 
liap]iens,  had  better  be  employed.  Their 
favourite  wituationa  are  the  neighbour- 
hood of  tho  large  joints,  which,  how- 
ever, tliey  seldom  involve.  Though 
nut  usually  impUcatiiig  the  lymph^o 
gluiids,  they  often  rapidly  infect  the 
system  through  tho  hlood-strwun  and 
i|ui(-kly  return  aiU-r  I'emuvul.  The  twlottTiil  or  central  spring  from 
the  mi-dullu  in  thcinteiior  of  theboneiOudare  of  slower  growth  and 
generally  Il-as  malignant  than  the  jieriosteal.  Am  they  increase  iti 
si»'  they  ex{Nmd  the  Ixuie  aroiukd  tiiem  into  a  thin  shell  (Fig.  75} 
which  finally  givf-s  way,  when  they  grow  with  gi'eater  rapidity, 
U'liuving  ns  the  periustcul  vaiiety.  Tlic  myeloid  fonii  uf  the  eii- 
dost<-ul  Hiri'Viita  is  the  Icust  malignant,  and  may  not  return  after 
enucleutiuu  or  ('"iiiiJete  removal  for  several  or  many  years,  and 
possilily  not  at  ull.  A  varii'ty  called  iiaroateal,  in  which  the  sareomA 
involves  the  outei-  luyeis  only()f  the  i)eriostcum,  has  been  dcserilKid, 
■Sj/uij'(c>ni4.— Ill  Q  tyincal  case  of  ]<riotlail  sarcirma  there  will  be  a 
rapidly  gi-uwiug  tumour,  evidently  connected  with  the  bone,  not  a* 
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a  rule  painful,  nor  usually  attended  with  heat,  OMlema,  r»dnese,  or 
iniToiuteof  body  temperataro.   Tlie BwelUng in  noft  and  aemi-fluctua- 

tingor  bo^fy,  w)metinie«  indistingiiishaWe  by  touch  from  an  ahwefw; 
or  hard  in  some  parts,  noft  in  others,  or,  if  ossifying,  uniformly  hard 
nil  over.  The  superficinl  veins  may  ho  tortuous  and  dilated,  and 
tho  neighbouring  lymphatic  glanils  enlarged.  The  patient,  who  is 
umially  young,  fretjuently  complains  nf  having  lost  both  weight  and 
strength,  although  till  later  there  may  be  no  cachexia.  Often  there 
is  a  distinct  hist«ry  of  the  growth  having  appeared  some  time  after 
an  injury  of  the  part,  and  it  is  prnliable  in  some  cases  such  may  be 
the  cause  of  tho  growth.  The  rndMleal  are  of  mnch  slower  growth, 
and  are  generally  accompanied  by  boring  pain  whilst  the  bone  is 


Fia.  75.— Rndosteal  Barconia  ia  h«ad  of  tibia.     (St,  BuihoIomeT's 
HospiUlMuwam.) 

being  expanded.  Sooner  or  later  they  give  rise  t«  a  more  or  less 
unifonn  swelling,  generally  of  the  articular  end  of  one  of  the  long 
bones,  and  as  the  shell  of  bone  becomes  thinned  a  peculiar  sensa- 
tion, known  as  egg-shell  crackling,  may  sometimes  be  felt  on  palpa- 
tion. After  they  have  protruded  from  the  hone  they  preeent  similar 
signs  to  the  jieriosteal,  and  at  times  distinctly  pulsate,  especially 
when  connected  with  the  pelvic  bones.  Thoy  may  then  be  mistaken 
for  an  anetu^-sm, 

Diagno»ii. — The  above  signs  will  commonly  servo  to  distinguish  a 
aarcoma  from  an  innocent  tumour  of  bone.  From  an  inflammatory 
affection,  such  as  subacute  periostitis  or  osteitis,  quiet  necrimis,  or  an 
abscess  in  the  interior  of  the  bone,  it  is  sometimes  ver}'  difficult  to 
diagnose  a  sarcoma.  The  absenoe  of  signs  of  inflammation,  or  in- 
creased body  temperature,  of  codema,  and  of  pain  on  preasuie,  ^cnx& 
strongly  to  the  swelling'  being  of  b  BOTOomatouB  tio,\:iire.    '&m'(*Cium& 


I 


214  J>JSEAB1»  07  SPECIAL  TISSUES. 

MfipfiH  may  be  present  in  rapidly-growing  sarcomata,  and  may  be  bnt 
faintly  xnarkMl,  or  not  apparent,  in  inflammatory  affections.  A 
Ht4)a<ly  increafic  of  the  growth  whilst  under  observation,  notwith* 
Ktandin<;  rr;.st  and  appropriate  remedies  for  inflammation,  the  gradual 
low  of  weight  and  strength,  and  the  unequal  consistency  and  irre- 
gular tiui-fiice  of  the  swelling  are  more  certain  indications  of  its 
malignancy ;  but  puncture  with  a  grooved  needle,  or  even  an  ex- 
plonitorj'  incision,  may  l)e  required  bc»fore  the  natui'e  of  the  tiunour 
can  Ik)  clearr;d  up.  From  an  aneur\'8m,  a  pulsating  sarcoma  may 
l>e  verj'  difficult  to  distinguish,  especially  when  growing  from  the 
]ielvic  ]>onos.  In  the  tumour  the  pulsation  is  not  equally  expansfle 
over  all  parts,  and  although  it  may  be  stopped  by  pressure  on  the 
art*?r>'  alxivo,  the  tumour  does  not  become  smaller ;  nor  is  it  felt  to 
refill  when  the  pressun*  is  removed  during  two  or  three  beats  of  the 
heart,  as  in  aneurj'sm  ;  and  a  bruit,  if  present,  is  not  so  distinct. 
Portions  of  expanded  bone,  moreover,  may  be  felt  in  parts  of  the 
tuuiour,  and  there  may  be  glandular  enlargement  and  other  general 
Migns  r)f  malignancy.  From  an  inflammatory  condition  of  a  neigh- 
bouiiiig  jfiiiit  a  tumour  of  the  end  of  the  bone  may  generally  be 
distinguished  ])y  the  al>sence  of  signs  of  inflammation;  by  the 
sw«?lliiig  ])eing  loss  regular  in  contour  than  in  a  jomt-affection, 
and  ajipan^ntly  1)eing  wmnected  more  intunately  with  one  of  the 
})()jwH  <*nt*?ring  into  the  articulation  than  with  the  other;  and  by  a 
careful  rovi<»w  of  the  historv  of  the  rase. 

Trrafntnit. — Periosteal  growths,  unless  the  glands  are  much  en- 
larged and  there  is  evidence  of  dissemination  having  occurred,  call 
for  airi])utiiti(>n  of  the  limb,  or  i-emoval,  if  pra<;ticable,  when  grow- 
ing from  the  bones  of  the  head  or  tiiink.  Small  growths,  however, 
may  at  times  Ix*  dissected  off  the  shafts  of  the  long  bones,  and  the 
surfacii  of  the  bone  scraj>ed,  gouged  away,  or  destroyed  by  the 
actual  cautery.  Endosteal  growths,  if  small,  may  in  some  cases 
1m»  enucleated,  but  usually,  like  the  periosteal  variety,  call  for  am- 
]mtation.  In  some  situaticms,  as  in  the  head  of  the  radius, 
the  afftH'ted  poi-tion  of  Innie  may  1k^  excised.  The  treatment  of 
sarcomat-a  of  the  jaws  and  of  other  sjKJcial  regions  is  described 
under  Tumours  of  the  Jaws,  &c. 

('AKdN'oMA  never  ocelli's  as  a  j)riTnar}'  growth  in  Imhic.  It  may 
spread  to  the  bone,  however,  from  the  skin  or  mucous  mcmbi'ano, 
as  si'i'ii,  fnr  C'xam]>le,  m  some  vnm^n  of  squamous  carcinoma  of  the 
leg  or  lip,  or  1k'  dejxisited  there  m  the  coiu-se  of  the  general  dis- 
s<'minati<»n  following  on  jjrimiir}'  carcinoma  of  other  tissues  or 
organs,  a^  the  breast  or  liver.  In  the  latter  case  it  is  s^^dom  dis- 
coven'd  till  aft<T  death,  unless  it  gives  rise  to  sjxmtaneous  fracture 
(Fig.  7()).  TrntiuHtit. — When*  epithelioma  has  spread  to  the  bone, 
fn-e  and  early  nnnoval  with  the  knife  before  the  glands  have  l)ecome 
afTi'ct«*d  is  the  only  treatment  that  holds  out  a  prospect  of  success. 
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In  the  case  of  a  limb,  amputation  well  above  the  disease  is  gene- 
rally called  for,  although  whore  the  bone  is  but  little  involved  a 
free  sweep  of  the  growth  and  the  gouging  away  of  the  underlpng 
])one  may  under  some  circumstances  be  justifiable.  Glands  that 
have  become  afPtJcted  should  be  removed  if  practicable. 

Cysts  in  bone  are  rare,  except  in  the  jaws.  Hydatid  cysts  are 
cKJcasionally  mot  with,  but  require  no  special  description  (see  p.  83). 
The  sanguineous  or  blood  cysts  formerly  described  were  probably 
sarcomatous  tumours  in  which  haemorrhage  had  taken  place. 

Aneurysms  in  bone  are  occasionallv 
met  with,  and  vascular  erectile  tumours 
consisting  of  anastomosing  vessels,  and 
somewhat  resembling  neevi  of  the  soft 
tissues,  at  times  occur  in  the  bones  of  the 
skull.  The  majority  of  piilsating  tumours 
in  bone,  however,  are  of  the  nature  of  soft 
sarcomata. 

diseases  of  joints. 

Synovitis,  or  inflammation  of  the  syno- 
vial membrane,  may  be  acute,  subacute,  or 
chronic. 

Acute  synovitis.— (7a msc. — Generally  a 
slight  injury,  as  a  sprain  or  over-exertion  of 
a  joint,  or  exposure  to  cold  and  wet  in  a 
gouty  or  rheumatic  subject.  Sviiovitis, 
moreover,  especially  in  the  knee,  often 
occurs  during  an  attack  of  gonorrhoea,  and 
is  sometimes  seen  in  the  earber  stages  of 
syphilis.  It  is  well  known  as  a  symptom  of 
acute  rheumatism  and  pysemia,  in  which  latter 
affection  rapid  suppuration  and  implication 
of  the  other  tissues  of  the  joint  occiu*. 

Pathology, — The  svnovial  membrane  l)e- 
comes  red  and  congested  and  loses  its  lustre,  the  synovial  fringes 
turgid,  and  the  synovial  fluid  increasoil  in  quantity  and  slightly 
turbid  from  admixture  with  inflammatorj'  products.  Eesolution 
may  now  occur,  or  the  inflammation  may  become  chronic,  or  it 
may  si)read  to  the  cartilages,  bones,  &c.,*and  terminate  in  sup- 
puration and  the  probable  disorganization  of  the  joint  (see  Acute 
Arthritis). 

Signs. — The  joint  is  hot,  excessively  painful,  especially  on  move- 
ment and  pressure,  and  if  the  inflammation  is  very  intense,  the  ekin 
may  be  slightly  reddened,  and  the  tissues  around  oedematous. 
joint  is  usually  held  flexed,  that  is,  with  the  capsule  and 
relaxed, — the  position  of  greatest  ease.    Where  tYkO  ^cyv\\\,Sft 


Pia.    76.  — 
carcinoma 
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shaft  of  the  humorns 
causing  spontaneoas 
fractaro  of  the  bone. 
(St.  Bartholomew's 
Hospital  Musenm.) 
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cial  the  swelling  iff  well  marked,  the  outline  of  the  synovial  mem- 
brane being  distinctly  mapped  ont.     Thus  in  the  knee^  the  joint 
perhaps  most  commonly  aifected,  the  sjTioWal  membrane  can  be 
seen  extending  upwards  under  the  crureus  and  vasti,  and  bulging 
on  either  side  of  the  ligamentum  patellae.     The  patella  itself  is 
raised  from  the  condyles  of  the  femur,  and  on  making  pressure  on 
it  the  fluid  is  displaced,  and  the  patella  can  be  felt  to  strike  against 
the  condyles  {riding  of  the  patelfa).     In  the  elbow^  the  S3moyial 
membrane  can  be  seen  extending  under  the  triceps  and  on  either 
side  of  the  olecranon ;  in  the  aiiklty  bulging  beneath  the  extensor 
tendons  and  behind  the  malleoli.     Feverish  symptoms  varying  in 
intensity  according  to  the  severity  of  the  inflammation  are  gene- 
rally pi-esent.     The  inflammation  may  now  gradually  subside  or 
assume  the  chronic  form.     Should,  however,  suppuration  occur, 
and  the  other  tissues  of  the  joint  becxjme  involved,  the  pain,  swel- 
ling, and  oodema  increase,  and  the  skin  ])ecomes  of  a  dusky  red, 
whilst  a  chill  or  distinct  rigor  ushers  in  a  more  severe  type  of  in- 
flammatorv  fever. 

Treatment, — The  joint  shoidd  1)0  placed  at  absolute  rest  on  a 
splint,. and  the  patient,  in  the  case  of  the  hip,  knee,  or  ankle,  con- 
fined to  l)od.  In  applying  the  splint,  care  should  be  taken  that  the 
limb  is  in  the  jxisition  lK.»st  suited  for  future  use  should  ankylosis 
ensue ;  thus  the  knee  should  be  straight,  and  the  elbow  bent  at  a 
right  angle.  Wliore  the  joint  has  already  been  drawn  into  a  faulty 
j>08iti()n,  this  must  l)e  rectified,  the  })atient  being  placed  under  an 
ansestliotio,  ns  tlie  manipulation  is  attended  with  intense  pain.  Cold, 
])y  means  of  evaponiting  lotions  or  Leiter*s  tubes,  may  in  slighter 
cases  l)e  applied  to  the  joint.  When,  however,  the  inflammation  is 
verj'  acute,  half-a-dozen  leeches  followed  by  hot  applications  should 
be  substitut4?d  for  the  cold,  with  liniments  of  l)elladonna  and  opium 
to  aasuage  pain.  "\Mif»re  there  is  much  distension  and  the  synovial 
membrane  threatens  to  give  way,  the  joint  should  be  aspirated  and 
elasticj  pr<*ssiu^  ai)pliod,  or  if  suj)puration  occurs,  laid  freely  open 
and  drained  antiseptically.  Amputation  may  be  called  for  should 
the  patient's  powers  fail  under  the  long-continued  suppiuntion  that 
at  times  ensues. 

Si'BAcrTE  SYNOVITIS.— The  tenn  sul)acute  is  applie<l  to  less 
severe  cases  of  acute  sjTiovitis.  But  as  one  form  of  the  disease 
diff(»rs  from  the  other  in  degree  rather  than  in  kind,  and  as  the 
causes,  s^^uptoms,  an<l  treatment  are  similar,  no  special  description 
is  itHjuired. 

Chronic  synovitis. — Causes,— f^iniiiar  to  those  of  the  acute  form 
of  which  it  is  often  a  sequel.  When  occurring  in  stnnnous  subjects, 
it  i)robably  nearly  always  dei>ends  on  the  presence  of  the  tul)orcle 
bacillus,  and  will  Ix*  describe<l  under  tubercular  disease  of  the  Joints, 

ratholfH/i/. — The  synovial  membrane  is  slightly  thickened,  and  the 
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synodal  fluid  increiuiod  in  qunntity ;  but  there  is  little  or  no  change 
in  the  cnrtikgea  or  the  other  tissues,  thm^h,  if  the  dineuso  ie  neg- 
lected, it  may  run  on  tti  total  diiwrganjsation  of  the  joint.  At 
times,  the  synovial  meiiibrane  becomeH  greatly  distended  with  clear 
seroui  fluid,  n  condition  known  ag  htjdTopnartirali,  and  in  thii)  oiuia 
it  may  remain  for  years  without  any  fiirthnr  change  ensuing ;  or, 
after  long  perioile,  the  Bynovial  membrane  niay  fapcome  thickened, 
and  little  moHBeB  of  nirtilage  form  in  its  hypertrophied  fringes.  In 
other  inntanoea  pouch-liko  protrusions  of  the  synovial  membrane 
may  extend  along  the  muscles  and  other  tissues,  often  to  some 


Pin.  77. — Tlinmaa's  bip- 
jaiot  iiplint  (imnt 
Tiev)  with  pittt«n. 


Fin.  7S-— Thomu'i  liip-joint  iplint  ap- 
plicrl.  Fatten  on  Boand  limb.  (Death'a 
Minor  Surgorj. ) 


distance  fruin  the  joint,  where  they  give  rine  to  buiita-liko  swel- 
lings {Mirrravt  Bnktr't  rgtl>). 

Signt. — The  joint,  as  in  the  acnte  affection,  is  swollen,  and  the 
RynoTial  membrane  slightly  thickened;  but  there  is  little  or  no 
heat,  there  may  be  no  pain,  and  the  skin  is  unaltered  in  ap|>earance. 
The  patient,  however,  complains  that  the  joint  feels  weak  and  stiff  on 
movement,  but  he  does  not  suffer  from  starting-pains  at  nights.  In 
hydrops  articiili  the  sj-novial  membrane  is  greatly  distended  but 
thickened,  and  xave  a  sensation  of  weakness  and  want  ( ' 
in  the  joint  on  walking,  the  affection  gives  no  trouble, 
may  be  tennod  the  banal  variety  of  chronic  ftyntm^ift,  m 
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to  the  jtiiiit-aflwiticm.  more  or  leea  teniw,  llui-liialiiip  »iirt  tmni 
cent  itw«illings  ixxriir  in  the  neighbourhood  of  the  joint.     On  pi 
HUTU.  thoM-  Hweliiutn  Income  }em  teooe,  anil  mmo  of  the  fliiiil 
ttUDi.ll  in  th«tn  can  at  times  be  (orced  bock  iiitu  thei  joint, 

Trratment. — Th<>  iiidicutiotin  ure  (I]  to  prrvcint  furthi-r  iirital 
by  ))liunii);  thi^  juint  at  portwt  rent.  (2)  to  promote  the  nlMorption 
of  thn  inflnninintory  producta  1>y  pn»suit>  nnd  counter- irritutiun. 
and  (3)  to  remove  any  Btiflnuss  that  may  remain  on  the  subsiJniioe 
ut  the  infiammation  by  paaniva  mnvemonts,  massogn,  or  the  breitk- 


Flu.  79. — Thomkii'i   kii*f- 
joint   tpllnl   with   loot- 

I  Huth*>  M  inor  Surgeij. ) 


Siih;otj.) 


ing  down  ut  fihroiis  ndhcflions.  Thus,  the  joint  should  he  fixpd  in 
ta  ftccHrjit«Jy-fitling  jxiropliuilii'  it  u  moutdeil  iHithor  sjilint.  "t  a 
pUBt<a--uf-Fnri«  bondkite:  and  tho  limb,  it  a  joint  of  the  npiicr 
extniniity  ia  oflivtnl.  shuuld  be  i^iniMl  in  a  Hliny.  1u  the  cum'  of 
thn  lower  extremity,  the  piitient,  if  unnhii-  to  lie  up,  may  wi>«r  a 
Thurons'a  hip  i>r  knoe  splint.  Bcvurdinjf  to  the  juint  allMi(<d.  and  In> 
allowed  lo  (cet  about  on  urutchc*  with  a  juttton  hxnd  to  the  bout  of 
tkt)  Bound  limb  (Tips.  77.  78.  79  and  80).  lYxMiire  may  be  applind 
ii^MSnTf/finff  the  joint  with  ammoniaciim  and  miirrury  pln«it<'r,  or 
WTtb  Seott'f  dtwdag,  or  by  moniucl  aMartJu'cbunda)^.     (Viunlor- 
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irritation  may  be  effected  either  with  the  liniment  of  iodine,  small 
flying  blisters,  or  the  actual  cauterj'.  Rest,  however,  though  most 
essential  in  the  treatment,  should  not  be  continued  too  long,  lest 
the  joint  become  stiff.  Should  this  happen,  friction,  massage,  and 
passive  movements  must  be  sedulouslj'  used,  or  if  all  signs  of  in- 
flammation have  ceased,  the  adhesions  may  be  broken  down  under 
an  annesthetic.  In  the  meantime,  the  patient's  general  health  must 
not  be  neglected,  and  any  constitutional  tendency  to  gout,  rheu- 
matism, &c.,  should  be  corrected  by  appropriate  remedies.  During 
convalescence  a  stay  at  Buxton,  Harrogate,  Wiesbaden,  or  some  other 
suitable  spa  may  be  of  benefit.  In  hydrops  articuU  the  treatment 
recommended  above  may  first  be  perseveringly  tried.  After  pro- 
longed rest  has  failed  massage  of  the  limb  with  exercise  of  the 
joint  may  sometimes  effect  the  absorption  of  the  fluid ;  this  failing, 
the  joint  may  be  aspirated  and  pressure  re-applied.  Should  it 
refill,  it  may  be  injected  with  iodine,  or  in  very  severe  cases  laid 
open,  well  washed  out,  and  drained.  Where  cysts  have  formed  in 
the  neighbourhood  of  the  joint,  they  should,  if  pressure  fails  to  cure 
them,  be  left  alone  or  dissected  out  and  the  neck  tied.  It  is  not  safe  to 
puncture  them,  for  fear  of  setting  up  suppuration  in  the  joint,  and 
even  a  free  incision,  with  antiseptic  precautions,  is  not  devoid  of  risk. 

Acute  arthritis  is  the  term  applied  to  a  general  inflammation 
of  all  the  tissues  of  a  joint.  It  may  begin  in  the  synovial  mem- 
brane, in  the  articular  ends  of  the  bones,  or  in  the  tissues  around, 
but  in  whatever  way  it  begins,  the  whole  joint  rapidly  becomes  in- 
volved in  the  inflammatory  process. 

The  cans f A  are  very  various,  and  include  those  given  under  acute 
synovitis.  Among  the  most  frequent  causes,  however,  may  be 
mentioned  penetrating  wounds,  infective  periostitis  or  osteo- 
myelitis, epiphysitis,  the  bursting  of  an  abcess  in  the  soft  parts  or 
in  the  end  of  the  bone  into  the  joint,  pycomia,  and  the  continued 
and  the  exanthematous  fevers. 

Pathology, — The  coui*8e  of  the  disease  differs  somewhat  ac<x)rding 
to  Ha  caiLse  and  mode  of  origin.  In  a  tj'pical  case  beginning  in 
the  sjmovial  membrane  and  nmning  on  to  complete  disorganization 
of  the  joint  and  subsequent  ankylosis  the  following  changes  occur: — 
The  inflammation  rajndly  spreads  from  the  svnovial  membrane  to 
the  bones  and  siuTounding  soft  tissues ;  the  cartilages  are  de- 
stroyed ;  the  ligaments  are  softened ;  the  articular  surfaces  are 
dis  )iiued  by  the  action  of  th »  muscles ;  and  the  joint  is  ctmverted 
int )  th(^  cavity  of  an  abcess  (Fig.  81).  The  capsule  of  the  joint 
now  gives  way,  allowing  the  inflammatorj"  product^i  to  escape. 
The  soft  tissues  break  down  into  pus,  and  the  abscesses  open  ex- 
ternally, forming  sinuses  leading  down  to  the  joint.  Should  th©^ 
inflammation  now  subside,  granulations  spring  up  from.  ^'^'^ 
denuded  ends  of  tlie  bones,  the  two  layers  oi  gnkXk\i)^Ni<(m& 
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nnil  ntUr  imssinB  through  a  fibroiiB  stttpe  unHorpo  fwwificntion  {himj^ 
aiJa/liMiis),  Imviiig  tlii-  pat)i<iit  with  a  ritiff  joint.  Thp  iHith<ilogioil 
pro«i*i»  by  which  thoec  changm  nrchrought  about  is  as  folknH"; — 
The  synovinl  mwnbmni',  whii'h  nt  Hint  nppeoni  red  anil  injcflnd, 
rapidly  hw'ijinPn  iuflltnittil  with  inflammalnry  iircxlui-ts.  anil  is 
ctniTnrt<<i1,  t'jgothi^  with  the  aiijiuH<nt  capniilpc,  into  n  thick  1 
of  gniDuIntiim-tiiwui'.  The  influroiil  articular  ends  of  the 
also  bwumn  intiltTrttpd  with  inflnmmatorj-  products  and 
through  thp  chnng«»s  dcMirilx'd  under  rarefyint;  oBlpitiB. 
cartihtjjefi  thus  cut  olf  from  thnir  Tiutripnt  "upply  Inse  th»«ir  li 
and  whik  porti<>Tit<  diii  and  nre  rautt  off  into  thi?  intnn'or  nf  the  jot 
the  rent  is  inradiid  both  on  it^  tree  and  deep  surface  by  the  f 


Prn.  HI.—Aolc    urtbritl*    of    th*    knMj'oinl    li'gini 
inmahmiR.     Tlin  ligitniiMtta  »n  almwit  dtntrojrocl  imH  the  tihia  U  ilinplu.  _ 
bull wardi  and  imtaftnl*,     The  jainl  wM  AU»d  with  pm.     (St  Biirthol«- 

tOt»>  a««|litol  MUMDID.} 

lutioiiH  derived  from  the  synovial  tnembraue  on  the  one  hand,  and 
fmin  tho  articular  md  of  the  Vmo  on  tho  other.  Ai»  the  result  of 
tluM  iuFHnioii,  the  otrtila^iiuuii  lU'itris  Uquifiett.  luid  the  cartitagfl 
colU  proiifcnttr,  whilo  thf  lirood  of  youtig  pcUs  thus  fc)rm<nl  in  part 
cuulrM'e  with  the  celU  uf  iho  iuvudiiig  frraiiululion-tiBBUr.  niid  in 
jiart  escnjw  into  the  joint  in  thn  form  of  pu«.  The  soft  tiMumt 
nnmnilllio  joint  are  uowinviHlwl  by  thfijriiuuliition-twwue,  nliercsiji™ 
fomi,  the  nkiii  ffives  way.  anil  sinuvM  arc  loft  lerulinir;  to  the 
inbrior  of  the  joint.  .\ft<?T  the  iuflammntar^-pradut'td  hove  escaped, 
■^lonld  the  inflAuimation  Nubsiile,  the  layem  of  granulation -tiasui*, 
whirh  *i)ring  np  from  th(>  Mirfnm  of  thn  bonus  that  have  been 
iU-iiuji|in1  of  their  oartila^.  come  into  contact,  and  unite  in  the  way 
diwcribed  luirliT  itnion  of  tho  enft  ports  liy  the  third  intention. 
fhni£mti(iD  KulMieijuently  ensues.  ITnder  leM  favourable  drcum- 
•  thif  iDB»mntatini\  may  tuieniino  a  eriptic  character,  and  "  ~' 


I 
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e  oroiuid  tho  jvint  bunow  widuly  amongst  the  miiaf'ldij  aixl 
Other  BoH  tiBsuew.  Or  tho  periosteum  ur  tho  medulhi  of  tho  Ixiiii.'tj 
may  become  iurolved  in  the  «eptic  inflamtnation,  and  (rxt«nsivn 
carioaor  nmirosie  ensue.  Thesepttcproductaiiiayberomenli»irl>eil, 
nnd  tho  potii^nt  die  of  Hapneiuia  or  )>ya<iiiiu,  or  suppuiiitiun  luay 
{xiiiliuue  nnd  death  result  froui  hec.<tiu  or  lorduooouit  diseuse. 

^ijffu.— -The  diecttiM)  umy  bogiu  Uki-  aa  ordinary  attuck  of 
BfnovitiH,  but  tho  puiu  mhui  becomes  inteiiao  and  ugoiuxiug  on  the 
loast  movement,  the  heut  more  marki<d.  and  tho  skin  oth^u  iMJVurud 
by  a  blush  of  i«dnead.  The  itwoUisg  at  liret  takeu  the  lonu  of  tho 
aynovial  membrane,  but  soon  beccnies  general,  and  the  joint 
UBsutaM  a  flosed  pouitian.  In  the  monntime  the  conatitutionol  dia- 
turbanoe  in  severe,  the  temperature  high.  tJie  jmLie  rapid,  the  tooKoe 
furred,  and  a  ehill  or  ri]i;or  may  jwrhaps  o(«ur.  I'oinfol  etarliiig* 
of  the  joint  now  set  in,  in  ™nsenuenoe  of  the  refles  irritatiun  o(  ti 
luusvlut :  ahsteesea  form  ontl  make  their  way  to  tho  surfarv,  ai 
burrow  in  the  timueii  aroiuid :  and  the  joint-surf &(.*«(  bui'i 
placed  from  each  othoi'  (i'ig.  81).  Aftor  the  absw^fio^  have  opei 
the  inflaiuuiatioii  may  euboide,  probably  Itiavint;  Ihu  jomt  utiS 
the  patient  may  die  of  septic  poisoning  or  of  exhaustion. 

The  trtatnwjit  at  tiri«C  should  be  similar  to  that  of  atulu  synovilu;' 
but  shuuJd  suppunitiiin  sot  in,  tho  joint  must  bo  fivi-ly  ojioned  and 
aDtitvptiudiy  draiited,  and  all  ubseeiftH-if  that  have  loruu-d  around 
ttvatod  in  the  wimo  maimer.  Whon  eSectuul  diuiuafo  cannot  Iw 
occured  i-outiounus  irrigutiou  or  iuiumrHiou  in  u  hut  luth  umy  hu 
tried.  If  eoptiu  poisoning  or  exhauntioii  threat«'U  lift;,  amputtttioi] 
must  be  )ier[urmed. 

KvU'BTStTts  ii>  all  influnuiiatiun  of  thu  i«oft  growmg  tiadue  1x<twoi.-ii 
the  sWt  and  the  epiphysis.  It  is  therefore  Ubi-e««snrily  ttintiucid  tii 
tho  youn^,  Mid  in  of  uiust  frequent  oeuurrenc^  under  thu  ago  of  ten. 
It  may  he  ocuto,  sub-acute,  or  chronic,  and  may  or  tiiuy  not  iuvulve 
the  neighbouring  joint,  Tho  epiphyses  most  often  tilTectcd  are 
thtue  of  the  hip,  knor,  and  shoulder,  but  sevural  nuiy  Iw  iuil>tiiutMl 
»t  tho  name  time,  or  one  aftvr  tho  other  in  rapid  Bucooaaiou, 

Cauit. — Klight  injuiies,  tubercle,  infectiko  inicrn-urgunisius, 
MiJM«  as  from  the  absorption  of  a  aeptic  poison  aftor  ligaturt'  of 
umliiliral  cind. 

Putholagg. — The  iiiUawiiuttiuu  ua  a  rule  lenninatoa  mpidly 
wqiDumtioii,  iu  wliich  taav  either  the  articular  lurtihige  may  Im< 
pnniratod  and  thu  pun  cHape  inUi  the  joint  netting  up  ui'Ulo 
artlmti«,  or  tlie  cpiphyniB  may  boconi«  compUitrly  cut  off  from  thi^ 
diHpliyHia  and  form,  ae  in  tho  cum  of  epiphynitia  of  tho  upper  end 
of  the  femur,  a  loonu  aeijuentrum  Lu  tho  interior  ■'!  thi-  joint.  In 
Ikon  ooute  cum«  tho  ioDainmatioQ  may  »ubsidf  without  »U]>purutiuu 
elMuing,  und'-r  which  cirouuiBtajiivB  pnrmaturo  eynostosin  may  lako 
pUoc  brtwuon  the  diiiphy.iu  atid  epiphysi*.  and  tlw  ^^f*\V  -A.  ^Ut. 
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bono  at  the  affectpii  end  be  thiia  omwted,  The  chronic  com 
also  terminate  in  siijipuratioii  and  destruction  ol  tbe  joint ; 
this  doe«  not  occur,  the  prolonged  vaseuWity  may  lend  to  it 
nutritiro  changes,  and  instead  of  growth  beinjf  amwtod  by  ( 
turo  synoatoaiB,  the  bone  may  be  increased  in  length. 

Symptomn. — Severe  couBtituttonol  disturbance;  swelling  u 
end  of  Uie  bone ;  tendemcsa,  heat,  and  eom?t*inee  reduoss  c 
dkin  ;  stiSnese  nnd  flxidity  of  the  joint ;  pnin  iiit'tvused  a 
iiient ;  and  probubly.  Inter,  signs  of  acute  urthrilis ;  grating  o 
ppiphyMS  on  the  diaphysis ;  and  it  the  capsule  of  the  joint  I 
the  fonnution  of  a  largo  abscess  in  the  Uinh.  In  the  c. 
form  the  signs  are  those  of  the  early  stage  of  tubercular  J 
dioense. 

The  Irmtment  consists  in  placing  the  limb  in  a  corrected  )> 
on  n  siiliiit,  the  application  of  a  few  leeches,  and  free  incii 
down  to  the  epiphysis  with  tuitieeptii;  precautions  oa  soon  as 
ore  signs  of  suppuratiun.  Should  it  appear  probable  that  { 
contained  in  the  opiphysiH  the  latter  should  be  cautiously  perfor 
If  the  joint,  nolwithstaniling  this  treatment,  becomes  aSecb 
Uiust  bu  laid  freely  open  and  drained  antiseplicolly,  and  ajiy  amj 
trmn  that  may  Ix-  present  temovirtl. 

OhBOSIC  TCBEncUUB   ABTUBITI8,    also   called  tumor    albl 

white  swelling,  pulpy  dcgenoration  of  the  synovial  luenibntuo,  nnd 
fungous  or  stnunous  intlnmuiatiuu,  is  charactcTizod  by  a  gradual 
xTilnrgemont  of  the  joint,  unnt'companied  by  rL-duesti  or  much  in- 
crease of  mTiovinl  secretion.  It  begins  very  insidiously,  is  clironio 
in  its  course,  and  is  proiie  to  end  in  the  t^itol  disorganization  of  it 
joint.  Though  most  frequent  in  the  young,  it  way  oocur  i 
any  age. 

f'aiitei. — It  is  generally  attributed  to  some  slight  injury  tn  t] 
joint,  occurring  in  a  striuuoiu  or  iinhcnttby  subject ;  but  t 
qnontty  no  history  of  any  such  injury  is  forthcoming. 
iiutDKiltato  cause  is  the  preseiu«  of  the  tubercle  budllua  whi 
has  gained  odiniiwiim  ta  the  systiini  in  the  way  described  undl 
TuU«de. 

/WAo^iTy.— The  disonsn  may  bogin  cither  as  n  chronic  inflam: 
tiim  of  tlui  syuovial  meuibraiie,  or  as  u  fiuiguting  r 
articular  ends  nl  the  bones ;  in  the  former  case,  the  synovial  n 
Immt,  which  first  appuors  red  mid  injcclod,  gradually  bocotne« 
thicliiMiGd  and  oodematous,  and  ultimately  pulpy  and  gvlutinmiH 
and  in  plarae  fatty  looking.  The  K;i-novial  fluid  in  the  mMintiiiiB 
boeom^n  turbid  or  luntx)- purulent,  but  is  rarely  much  inctvosod  in 
quantity;  thn  Kj-noriol  tufts,  at  Mrst  soft  and  flocculent.  graduully 
OMinunv  the  tonii  of  spongy  granulation- tiafuu,  and  grow  over  the 
cartilap*  from  the  rides  till  they  coiupletcly  cover  it,  •■  lying  over  it 
like  a  thQ."     Prolongations  from  thin  veil  of  granulation*,  com- 
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Iiiirtcl  by  Uillmth  U>  tlto  roots  of  ivy  penetrating  a  wftU.  insiiiuato  I 
theuiBclves  into  nnil  spread  in  all  directions  through  the  eartjlage,   I 
which  they  ultimut^ly  Justroy.  and  then  in  like  manner  invudo  th«  J 
boue.     The  grunulat  ion -tisane  may  also  moke  its  way  between  thfl  I 
bone  and   the  taitilafte,  and  unite   with    that   derived   from   tha  i 
synovial    membrane,    thus   leaving   portions    ol    cartilago     loose  | 
bntwpon   the   two   hiyers   of    granulations.      At    the   siunB    time,   1 
fungous   gnuiuhitiunB  derived  from  the  synovial  membnue  nuty^  I 
invade   the  tis-iut-s  orotmd  the  joint,   and  undergoing  caseous  or 
(atty  degeneration    in    placGii,   break  down  into  alweesaea  which 
may  open  both  externally  and  into  the  joint,  leading  to  the  pro* 
duction  of  sinuses  and  fistuhe.     The  ligaments  being  thus  sofl«ned 
and  destroyed,  allow  the  articulai'  surbieea  to  bo  dislocated  by  the 
oanttnction  of  the  muscles;  whilst  the  museles  and  bones  theiu- 
»elT«9,  partly  from  want  of  use  and  partly  from  the  debilitating 
luiture  of  the  dii?ea«e,  undergo  atrophy  and  fatty  degenumtion. 
il'hra  tliT  dittait  bryiiu  in  the  btrne  it  takes  the  form  of  a  rar«tying 
(islcitis,   the    fungnting   granulations  invade    the   deeper   surfora 
of  the  earttlagyvt,  perfonito  them,   and  then  set  up  Uie  chang«« 
in  the  synovial    membrune  and    other  tiaaues  described  above. 
T/it  minuU  ehangrs  which  owur  during  the  above-mentioned  phe- 
nomoB*  ore  thoae  already  described  under  inflammation.     All  that  \ 
need  be  rcjieiited  here  is,  that  the  aj'novisl  membrane,  ligumentsi 
■uid  in  placea  the  surrounding  tissues,  become  inhltrated  with  small  I 
round  cells,   and  ultimately  converted  into  a  layer  of  vuscnlKr  | 
gran  Illation- ttssue ;  That  the  cartilage- colls  proliferate  whilst  tha 
matrix  undergoes  softening  and  liquefaction ;  and  that  the  urtii^ulor 
va6»  of  the  bones  are  eroded  and  destroyed  in  the  way  described 
under  Caries.     In  places  in  the  granulation -tissue  are  found  non- 
vasculnr  Hreax.  consulting  of  tubercle  nodides,  in  which  the  tuberclo  J 
hoirillus  is  found.     In  the  early  stages  imdcr  appropriate  treatment  I 
the  inflammation  may  subside,   and  the  joint  resume  its  normal  1 
canditjini.      Aftr   the  cartilages,   however,  have  been  destroyed,    ( 
•Ucb  ft  favuurulili'  eliding  is  of  cuurso  iuipo^aible.  and  all  that  can 
ba  hoped  tor  ir;    that   the    layers   of  granulations   cuvoring   the 
dtmoded  bone?  may  unite  and  ankylosis  ensue.     The  dangers  to  bo 
Miprohended  uie  that  the  tubercle  should   become  disseniinatod, 
limiting  up  phthisis,    meningitis,    Ac. ;    or    that    long-cuutiuued 
■appuration  should  induce  hectic,  exhaustion,  or  birdaceouM  disease, 
Syfiu.— Tlie  di«eueo  is  generally  ehronic.  often  lasting  for  yours. 
It  Qfluallj'  begins  very    insidiously :   there  mar  be  »onio  slight 
atiflncM  wf  the  joint,  attributed  perhaps  to  u  trivial  injury,  or  in 
tfae  tam  of  the  lower  extremity  a  slight  limpin  walking.    The  joint 
'nwy  be  biitd  in  a  alightly-bent  postlion,  and  the   nuig«  uf  flexion 
•nd  xxtensioii  niny  ho  i^micwhat    restricted.     Oocosionally    tha   , 
di—iW  iji  ushered  in   by    uii   ticuto  attwk  nf  •ytumlvb. 


Uiur«  may  bo  littlu  or  nu  dwelling,  ur  thi»  swelling  nmy  Uilce  the 
fumi  of  the  synoviikl  uaeDibraiie ;  but  i>a  tho  disMiso  adTancoa,  it 
tiocouiea  goDeiul  uud  uiufonu,  ho  that  lUe  puints  uf  Uine  abuut  tl)« 
joint  1x<couiu  ubBOiirGd.  The  wustiiig  anil  ulinphy  uf  tke  Lusuos  of 
the  limb,  however,  ^vo  the  ni-timilitr  ends  of  tlie  bone  the  aplwur- 
ani»  of  being  i.'oiiNiiierably  fnlurf^ed,  In  the  meantinio  tbare  is 
no  rediiiwH  of  the  Hkin  ;  heiu'e  tht*  diuuu  tumur  ulbui,  ur  white 
tivclliHg.  Poiti  at  tii'at  inuy  be  alieent.  or  iioly  prosent  on  move- 
□luut  of  Uu!  limb,  but  gradually  incruuges  till  the  patient,  in  thu  vaan 
(if  tho  lower  oxti'emity,  ia  prevutited  by  it  (i-oiu  walkiug.  Theiv  ia 
usually  but  litUe  hoat.  In  thiit  condition  tho  joint  may  remain  for 
lUAiiy  mouths,  and  under  apprejirinte  treatment  tho  iliiteaw  may 
uiiinpli'tely  eubside.  If  iiegloi'lod.  however,  the  artji'idar  «urAusa 
i.it  the  buDCB,  »»  the  ligameDU  beoume  soCteued,  ait>  slowly  di«- 
]>la(wi,  Mild  iHiinfid  starting^  »f  the  Uuib  at  utght  indinulo  that  tho 
liones  ail'  invoIvL-d.  Now  tcudenieiw  followed  by  llucluatiuu  nuty 
be  det'^etcd  ut  one  or  mom  Hpotn  ;  the  skin  betomes  fed  in  thmo 
oituutionH:  and  the  ab«.-e»B  if  not  opened,  buxntn  ext«nutlly. 
allowing  at  the  estape  of  curdy  puit.  Thiu,  by  the  fomiation  of 
nuuctiBmTH  aliBueiMeB,  the  tiasueH  around  tha  joint  are  slowly  undor- 
niined,  and  einusee  and  fistula?  aro  formed.  Tho  general  health 
beiHiiurH  more  niarkiHlly  afCeotetl,  uud  iiltliuugh  even  now  the 
tonuses  and  fiatuln  may  heal  and  tho  patient  liltiniately  reoovur, 
though  almoHt  ivaliiinly  with  an  onkylosed  joint,  Buppumtiiin  am 
uttea  continuaf,  hectii*  entx  in,  and  the  [lationl  dies  of  exhaiutiou, 
ur  sucuuniht)  to  phtUiioii  or  lanUwous  disuatie, 

The  (mitmntt  muMt  be  both  loftU  and  conatitutionitl.  The  louil 
iiidicatioiui  ore  (I),  to  phuw  the  joint  at  absolute  rent  in  a  position 
in  whii'liit  will  subMqueDtly  bemuittwMfiilRliouldankyI'MiiBM'cur; 
[2),  to  kee])  it  at  rest,  not  only  till  all  liigns  of  the  distinse  have  dis- 
BpfKUTed.  but  for  nome  mouths  afterwards,  to  prevent  a  rvlnpiie ; 
(;i),  til  oppii  and  drain  niittscjitiuilly  nny  uliisueMi  that  may  form,  or 
fully  expose  the  Luvily  uf  thi!  jojut  and  remove  the  diwowil  tiwuoF ; 
and  [1)  ill  udvaricvd  and  intrui-lable  uuhh  to  suvu  the  pntient'*  lifo 
by  Iha  »acrilito  of  ihu  liuib.  for  keeping  tho  joint  at  rast,  spUnta 
luuy  be  employed  nluilar  to  thoau  meutiouod  under  eliroiiic  syuuvitioi 
and  ill  the  luw  of  (he  lower  extremity,  whera  thNs  may  be  flexion 
uf  the  hip  or  knee,  ths  )iatieut  should  be  placed  in  bed,  and  exten- 
sion mode  by  a  utimip,  weight  and  puUoy,  or  by  a  Bryant's 
double  splint,  till  the  duturmity  has  Wn  uvorcomu.  Tho  time 
tho  <-]<Unts  Hboulil  be  worn  will  i  nry  iu  earb  individual  t'ose  aceonl- 
h>s;  to  tUu  jirogitfiw  of  Uie  diFUUne.  lioughly,  it  uiay  Iki  said  that 
Ibwy  will  gimiiruUy  In-  required  for  many  months,  peiluiiw  fur 
HiiiTul  vuurH.  uiiiL  tliut  Ihny  tauft  lie  worn  thr<«  mouths  alter  tlin 
dififuo*  haa  iiniMid.  Tho  omttittifivniif  means  whicll 
julopttrd,  are  thoee  lliAt   huce  olreuily  tieeii    denuibcd 
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ft'trmtmcnl  o[  Tiilwrcle  (p.  J6),     Shuiiltl  IUp  OiBeiiBe  pivigii'as  in  Bpitf  - 

§o(   tmitmr'iit,   nnpimti'in  nnrf  Uio  uijf>rtiini   of  io()<if.Jim-jrlyi*riti» 

mulitiim  may  Ih>  trinl ;  the  nspiratioiis  aii<l  th*t  injc)rtinD»  l)C<ing 

PjKpeutod  at  frdqtiont  intervals.    This  fniliufr,  th?  jnintmay  bo  trfsly 

Veponod,  thi!  iliMLSisuil  sytiDviiil  tn<.>inl)ruii<.<  M-rupctl  ur  cut  i.<om)ilcti<ly 

■  ftwiiy  {arlhrefloiu!/),  the  cavity  well  flushed  uiit  with  an  antiwptio 

iBOlntioii,  filleil  with  iudofiirm  emiilsinn.  nnti  thi-  wininil  closrd.     A 

I  wiivfTiicnt  invti'tiniciit  tiir  ki'iiliiiiii^  <nit  the  joint  will  lie  fonnil  in 

I  B>irki>r'N  Hnahtn^  Hixion.  whii'h  iiilmitx  of  a  sitrciun  iif  W]it«r  nr  nnti' 

Hptic  sulntiun  fliiwin^  thniti);lithejiitnt  whilst  the  i*crupin|f  isinpro- 

;I«Ms.    If  the  woiiii<lbmikii  iliiwn.  the  c>])eruttnn  nhoiild  be  repentod, 

rr  if  the  whule  iif  the  itiseowHl  tixtnuf  luimiit  bt'  if^moved  an  untiseptic 

n*mny  ))c  ein]ilnyi<il.     If  the  iiutiln^ceB  aiid  articulai'  endit  nt  the 

;  ore  found  luUfh  diseuBeii,  the    joint    should    be    exvii*e<I. 

I  When,  however,  notwithHtnndin^  the  a)>iive  treatment,  abwxiMes  and 

f  fliliUMe  i^mtinun  t»  form,  and  the  patient  ie  becoming  oshausti'd  by 

'  loii(^ciuntiD<icd  wipjiiiTBtion  and  hectii.-,  or  wh*e  signii  of  indpiciit 

phthisis  or  hinlneoon^  itiMdiHes  are  beeooung  muntfeet.  the  (juostiaii 

of  umputatioii  must  be  mined.    Should  r«*overy  idtiinntj>l_v  ewnr, 

bat  with  the  joint  uiikylow<l  in  a  faulty  position,  un  oet(<otoiny  nr 

J  OBteoclaaia  may  be  of  serdee. 

TuBKRtTi.AR  nisiuaK  OF  THE  HIP,  though  cwientuUly  lauiiliu-  tn 

l.tubpTCidar  dif*»>*  of  nthiT  joints,  TWiuire*  separot"  iiientirin.  as 

l^cn^intc  t"  tho  dopth  und  cunfonnatiun  of  the  aitit-'uhitjon  it  u  nt- 

VbmdM]  with  Bp<<«'ial  Hyniptnnis,  Mid  t»\h<  for  certain  moditii^tionH  in 

"h*  method  of  tri-utuiunl. 

Sign*.     Tn  the  oarly  «tagPH  there  ie  («li);ht  latnenestt,  nunio  liiUJta- 
iii  thi'  ra»gf  of  inoveineiit  of  tile  joint.  gimcnJIy  piiin,  und 

Suitu  riirly  suiue  atrophy  and  wasljni;  of  the  mueclett.  Tlia 
loiigh  nt  times  aovvn,  ia  more  frequently  alight,  und  nmy 
inly  \k  tflii'iti.'d  un  niakitig  wrtAiii  morement^  of  the  joint.  It  may 
■  felt  in  the  hip,  or  a^  it  romninnly  the  rnen.  lie  n-ferml  to  the 
M  ur  to  other  jNirtK  supplie<l  by  the  obturHlur  nerve,  iw  the  inner 
ie  uf  the  tliigh.  At  tinus  it  nmy  lie  fflt  in  Ixith  hip  and  knee 
Btttltuinnuxly.  Tlii^  joint  i"  nlightly  ntifT.  net  only  <•»  flexion  and 
nun,  but  nlM>  on  rotation  and  on  alidtUTtion  und  ndduction. 
ally  in  the  feini-Bexed  poeition.  There  in  often  Moirie  futnoMi 
Ml  thi'  ftvnt  of  the  joint,  liwH  of  the  glutral  fold,  und  perhapa 
wm  oil  )m-!wiire.  llie  joint  beeomi'M  at  fii-nt  nliglitly  fiexod, 
,  «n<l  II lull] I  ted,  i.e.,  it  HBHunuM  tho  }HM)tion  in  whirh  tho 
lontK  ef  till' iiii1uDii-<l  joint  lire  nioHt  reliixoil  ~^the  pMition  of 
In  order  to  brinj;  thn  fleniil  nnd  iilnliietiHl  limb  to 
m  gtwinit  till'  iH'lvia  is  dt.-preiuiiHl  on  the  utToctod  aide,  unil  heiica 
'  limb  appeam  when  jJarrd  porullel  tii  itR  follow  ^i^htly 
thmad  (Mg.  1*2,  A  nnd  b).  Idler,  tho  joint  beixiiuee  IiuflSw«_^ 
id;  tnif  inverleil  inxtmi'l  of  ev<>rted.  nnd  adfttuAM  vMAnA.  <i' 
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nlMluttcd,  n  chun^  of  position  whirh  has  benli  vurioiiMly  iittrihutdil 
n  of  thp  pieterior  jiart  of  tho  im'tubulum,  n  yit'ldiiig  ol  tbe 
liKiuneTibtiOrexhiiiiiitioii  iif  tlioe^ctiTiiiil rotutoiiiuduIiiIiictnrinliM'liM. 
~  a  tliiif  position  of  aililucticiii  in  which  the  hiub  it  usvlcea, 

tho  J>elvifi  in  riii«™l  on  the  iifli'iliMl  Ml;  mi  tliat  the  limb,  if  brought 
jMiruUel  I"  thi!  olhiT.  nnw  nppcats  shghtly  «hiirt<'ned  (Fi({.  R2.  o  and 
d)  in  |>liiit>  of  Iming  len^iuii<.>d.  Whiliit  thi>  ]iuHitioTi  of  ulMluc'ttoii 
uiid   ui](bi(^tion  iH  overc-oino   by   iloprc^ing  or   ruii«iiig   tlio   jhJvm 


I 


Tin.  S^.— To  iliaiF  tin  cflVrla  iif  nUliirlion  i*),  iin<l  iiIilaFlinii  |p)  in  ciKuing 
atipvrnl  Irnglhening  (H).  *ntl  a|>p)im>t  shurtoning  li'l  of  tli«  limb  in  htp- 
joinl  diiiaase,  wlion  thr  klfectoil  limli  ia  ptrmd  pnralUI  to  tlm  DpiuwiU  limb. 


Kiu,  84.  -To  -hiiw  cITcc' 


u  ths  ltiin[ar  Innlelie  curve 


rcupwtiviJ.v  on  lln'  ufTiHtMl  i.iile.  i.r.,  by  latwall.V  beinlinK  thi'  Iinii- 
hut  sliiiif.  Hcximi  in  ovi^ivniiic  by  mlhii);  th)"  twlvif  forwMiii,  /.r.,  by 
imifuiinK  (ho  nuniiul  lii]ii)i»r  i-iimv  Ili'iico  when  Ih"  jHiIimt  in 
bill  on  bin  Iwfk  luid  the  liinbt-  nri'  bt'ou^ht  ilotrii  imrullt'l  lu  mi-h 
othoi',  tti>>m  in  tdwuyn  cuiisiiiltTrublc  biiiluniB  of  thi'  luiubni'  npinn 
(Ktt{.  K^).  which,  hovrvi'r.  iliiinii])i3Uv  mi  flt-xiti)t  tli»  (iflii.-l(^l  liuib 
to  thi'  iiiikIo  Ht  whirh  it  i"  held  flcxml  hy  ttt*  Mmtr.nt<'d  miiwloii 
(FifC-  ^0-  I-'ttiT  in  th"  diMmw  md  Bhortoninn: oIihiuh',  owtiigtolhe 
dnntnii'tinTi  of  thi-  joint  niid  tlit-  diMlncntion  i>f  thp  huad  of  thu  bonn 
ou  111  till-  donmii  of  tb>'  iliujii.  The  jmn  Itmully  tniikrn  itii  way 
ftiim/i/n  tAf  iKiirftw*  lictw*^'!!  tlie  t-'iuwr  v«giiue  wid  juutoriiui,  and  k 


■nUKRfl'l-VK  nWEAUB  nF  THK  lllr.  2:17 

.ftuvtuutiiig  swtlliiiK  i»  intxluved  in  tliiit  ditiwttuu  u  littlu  Ih.']uw  ajid 
Hrtenud  li>  tho  joint.  FinitUy  uduhm  may  torta  auil  the  ilixenav 
WUKTcw  ill  the  wny  duscrilnl  ntiilcr  Tulien-ulnr  Artluitie.  Ni>t 
ntniquoiitly  tho  ui-utalDiluiu  niaj'  b(x<uDi(<  jxirftnitt*^  unit  thci  sii]*- 

Kmtinn  cxU^nc]  iiitti  the  t>elvJ9.     Pouitiii^  uiuy  then  n'ciir  ubovr 
UpartV  li^uieut.  or  Ihe  ■pw  uiuy  uiakv  iU  wuy  into  iJie  I'ectuui, 
jachio-rm^tnl  fossa  nr  tbrnn^h  (he  wintic  notrh. 

'i'nnilmriil.—As  n*puilN  uiustitutiuiiut  trealiiii'ut  iiuthtiij;  new)  bo 
added  to  whut  was  luiid  i>u  pp.  40,  '2H.  Thn  iiidiiutinna  for  the 
JmuI  trautiiieiit  ore  ^auiiltLT  lu  thiH<e  for  tulwri'ulm'  diseatte  uf  the  , 
jainto  gonornlly,  but  refimra  certain  Diwiifitntionii  in  the  methnds  of 
tairyiug  tbrui  uut.  Thus  it  the  iiyiH]itums  ure  nvute  tho  julifiit 
lAoiild  be  )ihu:i^  iii  bnd,  and  cxtonidon  made  by  the  stiiTup,  weight  I 
and  ]iultey  iu  tht-  dircetiuii  in  vhioh  the  joint  is  disphtued,  tho  limb  j 
fusing  (fradiuUly  bnmght  down  iii  this  wny  tn  a  straight  ptMiticn. 
If  thu  child  is  rostlees  u  loug  qdiiit  sliould  l>e  planHl  on  the  opjxwite  | 
ilitnb  to  keep  him  from  rolling  to  one  or  other  wide,  whilst  the  foot 
•f  thr  b»l  tjiuiild  Ih<  raixnd  by  hlmJiKtu  }in.'Vi'iit  him  i4ippiiig  down, 
4r  liryautV  dmiblo  splint  iiiiiy  be  iu^hI  with  gr«ut  ailvnntAgi.'iiisciuie 
CtMB  (Fi^.  Ift.'i).  SiilitM^ut-ntly,  or  nt  <mc«  in  tmhaciitp  cu«re,  a 
T^KMIUh'k  Bplint(IiSg.  7T)»Jiould  be  Hpplied,  uii(iutt(-r  the  IJnibhunbef  n 
btnuf^t  inlu  the  ntraight  imitliiin,  the  )>uti(-nt  may  lie  allowed  to  get 
■bout  on  iTUtt'lieH.  If  in  t^itf  of  treatinent,  the  iliaeuite  progrenoei! 
and  pile  forms,  mqiinition  and  thu  injerlion  of  iodoform -glymrine 
auulidrtii  may  Knt  be  tried,  tho  aHjiiiiitiun  und  injei'tion  being 
ij^Mailnd  at  IrcqiiNil  intcn  ids.  Tliis  fiiiling,  th<-  ulwceKS  should  Im 
rued,  the  di»Mi)>ed  tismie  i«tui>mI  awuy,  the  CMvity  fill(<d  witli 
iodoform  ciuultdDn  and  tho  wound  I'luiwd.  The  head  ol  thu  bone 
louse  or  carioufl  ohould  be  removed.  a»  uhould  alao  any  carious 
1  that  ain  wifi'ly  be  gut  away  fruui  the  ou^tahulum.  Whi-n  nil 
carious  b»ni.'  cannot  be  ivuioveil,  or  tlie  euppumtiun  hus 
;t«4idrd  into  the  |>o]viH,  an  nutiHtptiti  drain  xliould  bo  employeil, 
•round  Uiing  stuffed  with  ludofonn  giiuxu  daily.  One  advun- 
of  Kirly  incision  is  that  thu  piis  in  some  i-ases  may  at  fiwt 
mIu  th>«  joint,  bi.'iiig  deju-ndt-ut  ujHin  diswiBC  almut  thu  gtuut 
itsr,  lower  end  of  tii"  ntx-k  or  tip|ini'  end  of  the  nhaft,  and  mi 
un  tu  tli«  joint  uiny  lie  avoided.  In  tntnu-bibh.'  «isi-s  ampti- 
*t  the  hifi  joint  is  oft^n  the  <m]y  chanm  of  Miving  tho  patient's  ' 
life.  In  lieu  of  lunputation  at  the  hip,  Mr.  lIow»n  has  proptiood 
antpntttion  through  the  thigh,  either  aw  a  pieliminury  to  Uu>  luon- 
Mnpatation  or  ulti>gi-ther  iusk-ad  uf  it.  lie  argues  that  sui-h 
an  by  iridueitig  the  length  of  lever  haviug  il«  tulcruui  at  the  ' 
jgtnt  pnimotcit  runt,  and  by  removing  a  uiiu«  of  tit«uu  chiafly  I 
l-oonmiiuing,  aud  i'>'ry  jittl"  blood-prodnring.  fav<>uni  thu  pro- 
Aii  uf  blotat  of  b<.tti.n'  ijuality  and  Urger  unouut ;  whikt  should 
ipulation  nt  tli"  hip  beromo  ab«olutel;  nectnaarv  \vAci  {bwin 
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and  nftcr  parsing  (hrounrh  a  fihroiia  stapw  undergo  onxiflcntion  (bony 
anki/loitif).  loaviiiff  the  piitii'nt  with  a  stiff  joint,  Thp  pathologic^ 
proccsa  by  wliioli  those  changOH  arc  brought  about  if  as  followa : — 
The  synoviiil  mpiiibraup,  wtuch  at  first  appears  rod  aud  injected, 
rapidly  bt'ciimpM  infiltrati>d  with  inflnnimntory  ]iroducts,  and  is 
cnnvPrtfii,  togothpr  with  the  ndjawjnt  cnpsiiles,  into  a  thick  layer 
of  gmnuliition-tisHUi'.  Tlii>  inflanifd  articular  enils  of  the  bones 
ako  become  infiltrateil  with  inflammatoiy  priKluets  and  paas 
through  the  ehiingPH  dojiciibed  under  rarefying  osteitis.  The 
cartilages  thus  cut  <iH  ftvim  their  nutrient  supply  lose  tlieir  luBtre, 
and  while  pnrtiiins  die  mid  nre  eimt  off  info  thii  interior  of  the  joint, 
the  rest  is  invaded  bnth  on  its  free  and  deep  surface  by  the  granu- 


Pin.  81. — Acute  ttrthritis  of  the  knw  joint  beginning  in  the  synoTial 
memlir.ine.  Tlic  ligimcnU  are  nlninvt  [i«<<tmyeJ  and  the  til)ia  is  ilisplftced 
backwards  and  oiil«nnl».  The  juint  wan  filled  with  pnn.  (St.  BarUiolo- 
tnew's  HoBpital  Muwum.) 

littiuii!<  derived  fnini  the  si'novial  membrane  on  the  one  hand,  and 
from  the  ai'tieular  end  of  the  bime  (ni  the  other.  As  the  result  of 
this  invasion,  tbe  cnilihiginous  ni-itrix  liquifies,  and  the  cartilage 
cnlls  i>rolifemte,  while  the  brood  iif  young  wUs  thus  formed  in  part 
coalesce  with  the  cells  of  the  invading  granulation-tissue,  and  in 
part  esenjie  iutij  the  joint  in  the  term  of  ])us.  The  soft  tissueH 
■round  the  joint  are  now  invaded  by  the  granulation -tissue,  abseepses 
,  the  skin  gives  way,  and  sinuses  are  h-ft  leading  to  the 
otthejoint.  After  the  inflammatory  proiluctM  have  escaped, 
the  inflammation  suliside,  the  layers  of  granulation -tissue, 
Sch  spring  up  frinii  the  siirfaci'  of  the  bones  that  have  l)oen 
biudeil  of  their  rartikgc.  conic  into  contact,  and  unite  in  the  way 
ribed  under  union  of  the  soft  parts  by  the  third  intention, 
ffication  sulisoqueiitly  ensues.  Under  less  favourable  eircum- 
'wH  the  inflninniation  may  awume  a  septic  character,  and  the 
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absce8i«cs  around  the  joint  buiTow  widely  amongst  the  muscles  and 
other  tioh  tissues.  Or  the  periosteum  or  the  medulla  of  the  bones 
may  become  involved  in  the  septic  inflammation,  and  extensive 
caiics  or  nticrosis  ensue.  The  septic  products  may  become  absorbed, 
and  the  patient  die  of  sapra^mia  or  jiya^mia,  or  suppm-ation  may 
continue  and  death  result  from  hectic  or  lardaceous  disease. 

Si(jii8. — The  disease  may  begin  like  an  oixlinary  attack  of 
synovitis,  but  the  pain  soon  becomes  intense  and  agoni/ing  on  tlie 
least  movement,  the  heat  more  marked,  and  the  skin  often  covei-ed 
by  a  blush  of  redness.  The  swelling  at  first  takes  the  fonn  of  the 
synovial  membrane,  but  soon  becomes  general,  and  the  joint 
assumes  a  flexed  position.  In  the  meantime  the  constitutional  dis- 
turbance is  severe,  the  temiKa-atuix)  high,  the  pulse  rapid,  the  tongue 
fuiTcd,  and  a  chill  or  rigor  may  perhaps  occur.  Painful  staitings 
of  the  joint  now  s<.'t  in,  in  conse<iuence  of  the  i^eflex  iiiitation  of  the 
muscles ;  abscesses  foiiii  aikd  make  theii*  way  to  the  suiiace,  antl 
biui'ow  in  the  tissues  around ;  and  the  joint-surfaces  become  dis- 
l)laccd  from  each  other  (Fig.  81).  After  the  abscesses  have  opened, 
the  inflammation  may  subside,  probably  leaving  the  joint  stiff ;  or 
the  patient  may  die  of  septic  poisoning  or  of  exhaustion. 

The  ireatmeuf  at  tii*st  should  be  similar  to  that  of  acute  spiovitis ; 
but  shoidd  su]>i)uration  set  in,  the  joint  must  be  freely  opened  and 
antiseptically  drained,  and  all  abscesses  that  have  formed  aixjund 
ti'eated  m  the  same  manner.  When  effectual  drainage  cannot  be 
secui'ed  (-(intinuous  inigation  or  immersion  in  a  hot  bath  may  bo 
tried.  If  septic  ])oisoning  or  exhaustion  threaten  life,  amputation 
must  \)ii  iwi-formed. 

Epiphysitis  is  an  inflammation  of  the  soft  growing  tissue  between 
the  shaft  and  tlie  ei)iphysis.  It  is  therefore  necessarily  confined  to 
the  young,  and  is  of  most  fi-et^uent  occuiTence  under  the  age  of  ten. 
It  may  Ix^  acute,  sub-acute,  or  chronic,  and  may  or  may  not  involve 
the  neighbouring  joint.  The  epipliyses  most  often  affected  are 
those  of  the  hip,  knee,  and  shoulder,  but  seveiid  may  be  implicated 
at  the  same  time,  or  one  after  the  other  in  rapid  succession. 

Cause. — Slight  iiijuiies,  tubercle,  infective  micro-organisms,  and 
sei)sis  a.'s  from  th«?  al)soii)tion  of  a  septic  poison  after  ligatmt;  of  the 
umbilical  conl. 

Patholoyi/. — The  inflanunatitm  as  a  rule  tenninates  mjndly  in 
suppuration,  in  which  case  either  the  ai*ti<.iilai'  cartilage  may  Ik< 
jjei-f orated  and  the  juis  escajw  into  the  joint  st^ttuig  up  acute 
arthritis,  or  the  ei)iphysis  may  become  comi)letely  cut  off  from  the 
diaphysis  and  foiin,  as  in  the  case  of  epiphysitis  of  the  upper  end 
of  the  femur,  a  loose  sequesti'um  in  the  interior  of  the  joint.  In 
less  acute  (*ases  the  inflammation  may  subside  without  suppuration 
ensuing,  under  which  circumstances  premature  synostosis  may  takA 
place  between  the  dia])hysis  and  epiphysis^  and  \]be  ^cv]»'^>(kL  ^A. 
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bone  at  the  affected  end  be  thus  arrested.  The  chronic  cases  may 
also  terminate  in  suppuration  and  destruction  of  the  joint ;  but  if 
this  does  not  occur,  the  prolonged  vascularity  may  lead  to  increased 
nutritive  changes,  and  instead  of  growth  being  arrested  by  prema- 
ture sjTiostosis,  the  bone  may  be  increased  in  length. 

Symptoms. — Severe  constitutional  disturbance;  swelling  of  the 
end  of  the  bone ;  tenderness,  heat,  and  som  jtimes  redness  of  the 
skin  ;  stiffness  and  fixidit}'  of  the  joint ;  pain  incix?ased  on  move- 
ment ;  and  probably,  later,  signs  of  acute  arthritis ;  grating  of  the 
epiphysis  on  the  diaphysis ;  and  if  the  capsule  of  the  joint  bursts, 
the  formation  of  a  largo  abscess  in  the  limb.  In  the  chronic 
form  the  signs  ai-o  those  of  the  early  stage  of  tubercular  joint 
disease. 

The  treatment  consists  in  pliicing  the  limb  in  a  corrected  position 
on  a  splint,  the  application  of  a  few  leeches,  and  free  incisions 
down  to  the  epiphysis  with  antiseptic  precautions  as  soon  as  there 
are  signs  of  suppuration.  Should  it  ajipcar  probable  that  pus  is 
(U)nttiiued  in  the  epijihysis  the  latter  should  be  cautiously  jwrforated. 
If  the  joint,  notwithstanding  this  treatment,  becomes  affected,  it 
must  be  laid  freely  open  and  drained  antiseptically,  and  any  seques- 
trum that  may  bo  pi*csent  removed. 

C'niioxic  TUBERCULAii  ARTiiKiTis,  also  Called  tumor  albus  or 
white  swelling,  pulpy  degeneration  of  the  synovial  membrane,  and 
fungous  or  strumous  indammation,  is  characterizxKl  by  a  gradual 
enlargement  of  the  joint,  unaec^)mpanied  by  redness  or  much  in- 
crease of  synovial  s<'cn»tion.  It  begins  verj'  insidiously,  is  chronic 
in  ib<  course,  and  is  jn-onc  t(j  end  in  the  totid  disorganization  of  the 
joint.  Thougli  most  frequent  in  the  young,  it  may  occur  at 
any  age. 

(xumfs. — It  is  genemlly  attributed  t^)  some  slight  injuiy  to  the 
joint,  occuning  in  a  strimious  or  unhealthy  subject ;  but  fre- 
(juently  no  historj'  of  any  such  injury  is  forthcoming.  The 
immetUate  cause  is  the  presence?  of  the  tubiTcle  bacillus  which 
has  gained  admission  to  the  system  in  the  way  described  under 
Tubercle. 

Pathology. — The  disease  may  Iwgin  either  as  a  chronic  inflamma- 
tion of  the  synovial  membrane,   or  as  a  f ungating  curies  of  tlie 
articular  ends  of  the  bones;  in  the  former  case,  the  synovial  mem- 
brane,  wliich   first  apiM.»ars  ivd  and  injected,   gradually  becomes 
thickened  and  anlcmatous,  and  ultimately  pulpy  and   gi»latinous 
ind  in  places  fatty  looking.     The  synovial  fluid  in  the  meantime 
Itaoomes  turbid  or  mu<,'o-piu*ulent,  but  is  rarely  much  incivascd  in 
Bsntity ;  the  synovial  tufts,  at  first  soft  and  flocculent,  giiidually 
%iune  tlio  fonn  of  s^nrng}'  granulation-tissue,  and  grow  over  the 
frtiluge  from  the  sides  till  they  completely  cover  it,  **  IWng  over  it 
fke  a  veil.'*     l*i'olongations  from  this  veil  of  granulations,  com- 
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pared  by  Billroth  to  the  roots  of  ivy  penetrating  a  wall,  insinuate 
themselves  into  and  spread  in  all  directions  through  the  cartilage, 
which  they  ultimately  destroy,  and  then  in  like  manner  invade  the 
bone.  The  granulation-tissue  may  also  make  its  way  between  the 
bone  and  the  cartilage,  and  unite  with  that  derived  from  the 
synovial  membrane,  thus  leaving  portions  of  cartilage  loose 
between  the  two  layers  of  granulations.  At  the  same  time, 
fungous  granulations  derived  from  the  sjTiovial  membrane  may 
invade  the  tissues  around  the  joint,  and  undergoing  caseous  or 
fatty  degeneration  in  places,  break  down  into  abscesses  which 
may  open  both  externally  and  into  the  joint,  leading  to  the  pro- 
duction of  sinuses  and  fistulse.  The  ligaments  being  thus  softened 
and  destroyed,  allow  the  articular  surfaces  to  be  dislocated  by  the 
contraction  of  the  muscles ;  whilst  the  muscles  and  bones  them- 
selves, partly  fiom  want  of  use  and  partly  from  the  debilitating 
nature  of  the  disease,  undergo  atroi)hy  and  fatty  degeneration. 
When  the  disease  begins  in  the  hone  it  takes  the  form  of  a  rarefj'ing 
osteitis,  the  fun  gating  granulations  invade  the  deeper  surface 
of  the  cai-tilagcs,  perforate  them,  and  then  set  up  the  changes 
in  the  synovial  membrane  and  other  tissues  described  above. 
The  minute  changes  which  occur  during  the  above-mentioned  phe- 
nomena are  those  already  described  luider  inflanmiation.  All  that 
need  be  repeated  here  is,  that  the  sjTiovial  membrane,  ligaments, 
and  iiL  places  the  suiTounding  tissues,  become  infiltrated  with  small 
round  cells,  and  ultimately  converted  into  a  layer  of  vascular 
granulation-tissue ;  that  the  cartilage-cells  proliferate  whilst  the 
matrix  undergoes  softening  and  liquefaction ;  and  that  the  articular 
ends  of  the  bones  are  eroded  and  destroyed  in  the  way  described 
under  Caries.  In  places  in  the  granulation-tissue  are  found  non- 
vascular areas,  consisting  of  tubercle  nodules,  in  which  the  tubercle 
bacillus  is  found.  In  the  early  stages  imder  appropriate  treatment 
the  inflammation  may  subside,  and  the  joint  resume  its  normal 
condition.  After  the  cartilages,  however,  have  been  destroyed, 
such  a  fuvouiiiblo  ending  is  of  course  impossible,  and  all  that  can 
be  hoped  for  is,  that  the  layers  of  granulations  covering  the 
denuded  bones  may  unite  and  ankylosis  ensue.  The  dangers  to  be 
apprehended  are  that  the  tubercle  should  become  disseminated, 
lighting  up  phthisis,  meningitis,  &c. ;  or  that  long-continued 
suppuration  should  induce  hectic,  exhaustion,  or  lardaceous  disease. 
Signs. — The  disease  is  generally  chronic,  often  lasting  for  years. 
It  usually  l>egin8  very  insidiously :  there  may  be  some  slight 
stiffness  of  tlie  joint,  attributed  perhaps  to  a  trivial  injurj',  or  in 
the  case  of  the  lower  extremity  a  slight  limp  in  walking.  The  joiiit 
may  be  held  in  a  slightly-bent  position,  and  the  range  of  flezioa 
aiL(l  extension  may  be  somewhat  restricted.  Occasionally 
disease  is  ushered  in  by  an  acute  attack  of  i5yTvoN\\A&,     M» 


1.00BE  lioDiKa  in  li  joint  luiij-tioriiiinnl  in  M'vcml  ways,  olwl 
till-  tuUowiiig  iin-  tho  cliicf ; — ^1,  by  the  iirulifcmtion  ">f  tlw  corttl 
cdU  t.Liit  nuniiully  trx'ut  in  Uie  «iyiiiiviiil  fringtti,  luiil  tbe  Hulweqi 
iletiii:)iiu(.'nt  nf  the  little  iiia«ti  of  cartilngo  so  [oimrrd  throuKn 
I'upture  ot  its  jH-duiidii  in  tho  movements  of  thcr  joint  (Fig. 
i,  hy  thit'Vi'ninjj"  or  hj-pertrophy  of  a  ^'novial  fringe,  or  by  e 
viimtion  lUiil  HuhwHiacnt  orgnni»iti<in  of  hlixxi  in  a  synovial  : 
dutuuhiiient  utTurriiiK  >■>  u  manner  nuulartntluitiii  tieformor 
:f,  hy  nciToidK  of  u  jiortion  of  thu  nrtjcuhir  cartilii^^;  and  4, 
chijijiiii);  ulT  of  u  portion  of  theuitit^nrciirtihiiiviliiriny  Home  inji 
til  the  joint.  Ijintw  mrtilagns  nru 
ciiniiiKiii  in  the  kuev,  btit  nuiy  bv  in^ 
witJi  in  uiiy  joint.  They  nro  ttononlly 
aiiigli!,  but  umy  Ik'  nmltipU'.  and  vtirjin 
sine  fntni  u  iifni  to  »  wabiut.  ~ 

Sf/mptimi*. — Thin'hief  Bytnjitoni  iii| 
duo  to  the  looHC  IxHly  eli|i)>iiig  bet 
tJii!    Ugniniinte    and    urtiriilm' 
during  thi^  movuiuento  ot  tlie  joint, 
the  knew  thii»  occurs  during  flexion  ; 
(in  the  iHitient  attomjiting  to  etrai^l 
tJw  joint  tlie  loose  liody,  hy  forcing 
articulixr  BUrfncea  apart,  stntcbea 
ligunenta.  and  thiw  gives  riwtn 
and  (ixmieinting  pHiii.  perhnpa 
ail  to  C'iiUM<  him  t<i  fall.     At  timea 
]»ow>  iMtdy  r«inauiH  fixed  lirtwiieD 
articular  Rurfuct^H.  thr  [wtient  l>cing 
iiiiaiil>>  Ui  ntraighti-n  htx  liiiib.     Siii'h 
atliH-k    nmy   h.-  fullownl  by  syn 
(hi  exam i nation    ihe    liody  niay 
Im.-  fi'lt  sonipn-hire  in  thn  synovial  poi 
(irulixbly  on  thr.'  outi-r  nidc  of  thr  joiiit 
thf   cnsfi  iif  tho  knee.     If  uttairhMl, 
moveuieiitr'  will  \v  limited,  but  if  bw  it  i-uu  frniuontly  ho 
to  ninve  tiiunil  to  tlie  iii>jiiitrit*'  mdf  of  the  joint,    It  may  perhaps 
dijHi]i]H-ur  by  iMtwiD)!  tiilu  iwuie  of  the  tiynoviiil  mvume,  though  it 
mil  p-nemlly  l>o  fnlt  afcnin  on  moving  tlie  joint. 

TrealtBfiil, — li  the  hiiwi'  bixiy  givi^  lUv  to  little  or  no  tnmbli', 
and  nui  1m  rnaily  fixed  by  n  pitd  niid  bandage  nr  knoe-euji,  it  -houlil 
not  be  iiitiTfenii  with;  nor  ahuiild  any  opi'tution  be  uniU-rluken 
where  the  joint  i"  di-Mirgatiisinil  by  oMt'm-arthritiH,  n 
synovial  inruibranu  w  ^tuddiil  with  miuwii  ot  aiitiiHgn.  I'ndflV 
(ithvr  wn:uni>itu»i>>*  tho  Ioom^  IkhIv  ahould  b".'  rvmuved,  ThiH  uinjF 
be  dune  mth'T  by  the  tlinil  or  the  inilirerl  niethud.  Thi-  f> 
iiimaft*  in  trunxlixiti^'  Ihe  lii<i>r  uiitilngo  bj  n  atruiig  ni>«lle 
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treatment  of  Tubercle  (p.  46).  Should  the  disease  progress  in  spito  " 
of  tredtment,  aspiration  and  the  injection  of  iodoform-glycerino 
emulsion  may  be  tiied ;  the  aspirations  and  the  injections  being 
repeated  at  frequent  intervals.  This  failing,  the  joint  may  be  freely 
opened,  the  diseased  synovial  membrane  scraped  or  cut  comidetely 
away  {arthrectomy),  the  cavity  well  flushed  out  with  an  antiseptic 
solution,  filled  with  iodoform  emulsion,  and  the  wound  closed.  A 
convenient  instrument  for  scraping  out  the  joint  will  1x3  fcmnd  in 
Barker's  flushing  sp(K)n,  which  admits  of  a  sti*eam  of  water  or  anti- 
septic solution  flowing  through  the  joint  whilst  the  scraping  is  in  pro- 
gress. If  the  wound  breaks  down,  the  oi)eration  should  be  repeated, 
or  if  the  whole  of  the  diseased  tissues  cannot  be  removed  an  antiseptic 
drain- may  be  employed.  If  the  cartilages  and  articular  ends  of  the 
bone  ai-e  found  much  diseased,  the  -joint  should  l)e  excised. 
Where,  however,  notwithstanding  the  above  treatment,  abscesses  and 
sinuses  continue  to  foim,  and  the  patient  is  becoming  exhausted  by 
long-continuod  suj)puration  and  hectic,  or  wh^re  signs  of  incipient 
])htliisis  or  lardaceous  diseases  are  becoming  manifest,  the  question 
of  ami)utation  nuist  be  raised.  Should  recovery  ultimately  occur, 
but  with  the  joint  ankylosed  in  a  faulty  ]H)8ition,  an  osteotomy  or 
osteocliisia  may  l)e  of  service. 

TuBERCTL.VR  DISEASE  OF  THE  HIP,  though  essentially  similar  to 
tul)ercular  disease  of  other  joints,  retjuires  separate  mention,  as 
owing  to  the  dei^th  and  c(mformation  of  the  articulation  it  is  at- 
tended with  sj>ccial  synii)toms,  and  calls  for  cei^tain  mcnlitications  in 
the  method  of  ti-eatment.  • 

Signs.-— In  the  early  stages  there  is  slight  lameness,  some  limita- 
tion in  thv  ranges  of  niovenuait  of  the  joint,  genemlly  i>ain,  and 
often  quite  early  some  atrophy  and  wasting  of  the  muscles.     The 
piiin,  though  at  times  severe,  is  more  frequently  slight,  and  may 
only  be  elicited  on  making  certain  movements  of  the  joint.     It  may 
be  felt  in  the  hij),  or  as  is  commonly  the  case,  \\e  ref(»rred  to  the 
knee  or  to  other  pai-ts  supidiinl  by  the  obturator  nca-ve,  as  the  inner 
side  of  the  thigh.     At  times  it  may  Ixi  felt  in  ]K)th  hij)  and  knee 
simultaneously.     Tho  joint  is  slightly  stiff,  not  only  on  flexion  and 
extension,  but  also  on  rotati(m  and  on  abduction  and  adduction, 
esp(»cially  in  the  semi-flexed  j)osition.     There  is  often  some  fulness 
about  the  front  of  the  joint,  loss  of  the  gluteal  fold,  and  perhai)« 
tendenn'ss  on  i)i"<>ssure.     The  joint  becomes  at  fii-st  slightly  flexed, 
everted,  and  abducted,  i.e.,  it  assiunes  the  jiosition  in  which  the 
ligaments  of  the  inflamed  joint  are  most  relaxed — the  position  of 
greatest  ease.     In  order  to  bring  the  flexinl  and  alxlucted  limb  to 
the  ground,  the  pelvis  is  depressed  on  the  affected  side,  and  henoe 
the    limb  appears  when    i)laced    parallel  to    its    fellow    slightly 
lengthened  (Fig.  82,  A  and  b).     Later,  the  joint  becomes  furtJafiS 
flexed ;  but  inverted  instead  of  evert^,  ai\d  ad.d\ic\/^  \tv?^«8A.  fi4 
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.  abdiit^d,  II  chn)i)ic  »f  pmutiun  whii-h  hoK  beon  vimoiielj'  attributed 
to  orotdoii  uf  tlu>  jKiHtc'rior  jxii-t  nf  th<<  mt'tuliulum.  a  }'i(<l(lin(;  tit  the 
ligiiTiK-iiti'.ciroxh.iiiMtioii  <if  tli(rcxti'niiil  nitubn-auil  iilnliu^tor  iniUHdfw, 
To  ovcrcoiiio  thin  piitiitiiiii  »f  mliludJon  iii  which  the  limb  in  u«el«M, 
the  j>flvif>  id  i-niwii  on  tlic  ufffctt'd  i<i<k,  wi  tlmt  thb  limb,  if  bnin^t 
paitUltl  t<>  thp  othiT,  now  npjii-Lim  Bli(;htlj-  Hhiirtenwl  (Fig.  HI,  c  and 
d)  in  iihii.1'  of  l)ciii(r  tcn^hciiMl.  WhilKt  the  iKwitiim  of  alNliictiun 
niid  luliliic'tiiiii  L-i  iivorcoiiiL'  by  dt'iirotwiiig  lu'  miHitig  tho  |ielvia 


Kr.i.  .-(Li.— To  hIiow  Hk  effect.  .. 
.tlipairnt  Ivngtlienini;  (l<].  nii> 
joint  riiMiist,  k1i<^  Ihf  alfcrter 


ii)n  i'a),  mil]  aililoi-liiin  (c)  in  MUiifnf 
it  Hliurt«ning  {]>)  of  the  limb  in  hiiK 
plnorxl  pnrallcl  to  iljv  oppiKitc  liml). 


Km,  s:).-T^. -liu. 


tt-MlH'ilin-Iv  •III  till'  iiffi'ili'il  will',  i.'..  liv  hiti'iiillv  iH'iidiii);  tlic  liuii- 
]«r  .^liill.-.  ili'xioll  i^  ovfirr.li I, ■  by  i-..lIiTl'-  til.-  l..avis  f..Cttill-.l.  /.r..  h>- 
iIll'^('ll^■ill[;  Ihi'  iioi'iNiil  liiitLluir  rui'\i'.  llriiir  wbi'ii  tlx-  juitii'iit  in 
lili<l  cm  liix  Uuk  iiiul  th.'  liiiiK.  aiv  l.iHiiiKlit  ih<wii  )>;in>llvl  tu  ruc^h 
othiT.    Hii'ii'  is  iilwiiVH  <'<msiil<>nibl.>   lordosis  »f   the  liiinliar  sjiiue 

(tV.  n:!).  uliii'b,  hi>w<'v<'i'.  <liMi|i],«iiix  im  fli'xiiiK  t1 BM>-il  limb 

ti.  tlic  iiiiKli'  lit  whirh  it  i-^  h.'l.i  fli'x.nl  by  the  .i)iiti-iu-t.-.l  iiiuwld. 
(Fin-  J^O-  IJitT  ill  till-  iliwiiM'  n-iil  sliiii-tiMiitif;  piiMii'H,  uwiiifftdthe 
di'striii-tiiiii  «f  till-  joint  iiiiil  lln-  <Ii>b><'iiticiii  i>f  the  hi-ud  uf  lli<-  Imlin 
ou  to  tho  •loi'»iiiii  of  Ibi'  ilium.  'Iliu  i>u»  umikiIIv  nuikt-H  it^  way 
tuwaitbi  the  Kiirfiu-e  Wtwin  the  ti-iiHor  vaginn>  aiul  wirturiiu,  aud  ■ 
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fluctuating  swelling  in  jnoducod  in  thit)  situation  a  little  below  and 
external  to  the  joint.  Pinally  sinuses  may  forui  and  the  disease 
progress  in  the  way  descrilx»d  under  Tubercular  Artluitis.  Not 
infi'eciuently  the  a<."etabuluin  may  become  perforated  and  the  sup- 
punition  extend  into  the  i)elvis.  Pointing  may  then  occur  above 
Poupart's  ligament,  or  the  pus  may  make  its  way  into  the  rectum, 
iscliio-i-ectal  fossa  or  through  the  sciatic  notch. 

Trmtmeut. — As  regiu'ds  constitutional  ti*eatment  nothing  need  be 
added  to  w^hat  was  said  on  ])p.  46,  224.  The  indications  for  the 
local  treatment  are  similar  to  those  for  tubercular  disease  of  the 
joints  genemlly,  but  re<iuire  cei-tain  modifications  in  the  methods  of 
carr}4ng  them  out.  Thus  if  the  8}Tni)toms  are  acute  the  patient 
should  bt»  placed  in  bed,  and  extension  made  by  the  stirrup,  weight 
and  pulley  in  the  diit^ction  in  which  the  joint  is  displaced,  the  limb 
heiiig  gradually  brought  down  in  this  way  to  a  straight  position. 
If  the  child  is  i-ostless  a  long  splint  should  l)e  placed  on  the  opposite 
limb  to  keep  him  from  rolling  to  one  or  other  side,  whilst  the  foot 
of  the  Ix^d  shoidd  1)0  raistnl  by  l)l<H*kH  to  pitivent  him  slipping  down, 
or  Bryant's  double  splint  may  be  used  with  great  advantage  in  some 
cases  (Fig.  193).  Sulisequcntly,  or  at  once  in  sulmcute  cases,  a 
ThomajHi's  sj)lint(Pig.  77)  should  be  ajiplied,  andafter  the  limb  has  been 
brought  into  tlie  stmight  i>osition,  the  patient  may  be  allowed  to  get 
alx)ut  on  ('rut<hos.  If  in  spite  of  treatinent,  the  disease  progi'esses 
and  i)us  forms,  asjiii-ation  and  the  injecti(m  of  iodoform -glycerine 
emulsion  may  first  l)e  tried,  tlie  asj)iration  and  inje<'tion  being 
rej)eated  at  frequent  int^^rvals.  This  failing,  the  abscess  shoidd  bo 
oj)ened,  the  diseawd  tissue  scraj.)ed  away,  the  cavity  filled  with 
the  iodofonn  emulsion  and  the  wound  closed.  The  head  of  the  bone 
if  loose  or  caiious  should  be  removed,  as  should  also  any  caiious 
bone  that  can  safely  be  got  away  from  the  acetabuliun.  "\Mien  all 
the  Ciinous  bone  cannot  be  removed,  or  the  suppuration  has 
extended  into  the  pdvis,  an  antiseptic  drain  should  hta  employed, 
the  wound  being  stuff«'d  with  i(Hlofonn  gauze  daily.  On(^  advan- 
tage of  e^irly  incision  is  tliat  tlie  pus  in  some  cases  may  at  first 
be  outside  the  joint,  being  dependent  upon  disease  about  the  great 
trochanti'r,  low<?r  rnd  of  the  neck  or  upper  end  of  the  shaft,  and  so 
♦extension  to  the  joint  may  In?  avoided.  In  intnictable  cases  amjm- 
tation  at  the  hip  j(»int  is  often  the  only  chance  of  siivingtlu?  patic'ut's 
life.  In  lieu  of  amputation  at  the  hip,  Mr.  Ilowse  has  proposed 
amj)utation  through  the  tliigh,  either  as  a  i)reliminarv  to  the  more 
serioiLs  aiii]nitution  or  altogether  inst<*ad  of  it.  He  argues  that  such 
a  measure  by  reducing  the  length  of  lever  having  its  fulcrimi  at  the 
hip  joint  promotes  rest,  and  by  removing  a  mass  of  tissue  chiefly 
blood-consuming,  and  very  little  blood-producing,  favoiu*8  the 
duction  of  blood  of  better  quality  and  larger  amount ;  whilst 
amputation  at  the  hip  become  absolutely  neoesa&x^  \a.\«£ 
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would  be  le^w  shcK'k  and  tho  imtiont  would  be  better  tible  to  bear  it. 
Should  tlio  i>ationt  i-coover  but  with  the  limb  ankyluHcd  iii  a  flexed 
or  other  faulty  i»ositi()n,  the  division  of  tho  femur  Hubcutaneoualy 
with  tho  chiwl  or  Adams'  »aw  Iwlow  the  trochanters  will  bo  required 
to  j)ut  it  Htraif^ht. 

Disease  of  the  sacro-iliac  joint  also  requii^es  a  separate, 
brief  notice.  It  is  genenilly  of  tul)ei*cular  origin,  but  is  sometixuea 
aj)]Mirently  due  to  injiuy.  It  usually  occurs  in  young  adults, 
rarely,  if  ever,  in  chil<b-en.  There  is  jMiin,  swelling,  and  later  red- 
ness over  the  joint,  followed  by  the  formation  of  abscesses  which 
may  ojjon  jK)steriorly  or  thi-ough  the  sciatic  notch,  above  Poupart's 
ligament,  in  the  ischio-rectal  fossa,  or  in  the  rectum.  The  pain 
may  be  reflected  along  the  sciatic  nerve,  simulating  sciatica,  or 
along  the  obturator  nerve  to  the  hip  or  knee,  and  may  then  be 
increased  on  moving  the  hij).  The  tliigh,  moreover,  in  consequence 
of  tho  in-itation  of  the  ]>s<.)as,  may  1h»  slightly  flexed.  The  disease 
may  thus  have  to  1k»  diagnosed  from  lii])-dis«.»a8e  and  spinal  caries. 
On  fixing  the  ixlvis.  however,  the  hip  and  sjiine  move  freely  and 
with(»ut  juiin,  but  pain  is  felt  on  ULaking  jut'ssui-e  inwai-ds  or  out- 
wanls  on  the  iliac  civstsor  over  tlie  sacro-iliac  joint.  "VNTien  sinuses 
hav<»  formcMl  carious  Innie  may  sometimes  1k»  detiH'te<l  on  probing. 
Tlie  jtroffnosiA  is  unfavounible.  T\w  trmtmrtit  consists  in  keeping 
the  paiis  at  a])s()lute  rest  by  fixing  the  jndvis  and  thigh  ui  a 
moulded  lenther  sjjlint  ii»aching  to  the  knee,  and  after  sinuses  have 
f<»nnpd,  in  scmping  and  gouging  away  as  much  as  possible  the 
tuben-ulous  granulations  and  carious  bone  and  di'essing  with 
icnloform. 

Ciruoxic  ostko-aktiiuitis.  also  called  rheumatoid  arthritis,  or 
arthritis  deformans,  is  an  incurable  and  jn-ogivssive  disease^  lemling 
to  gi-i'at  d«'f(»rmity  and  at  times  to  comjdete  disjiblement  of  the 
joint.  It  is  chara<ti'rizeil  by  giiidual  degeneration  and  destruction 
of  the  cai-tilages,  c*buniation  and  alt<*ration  in  the  sha])e  of  the 
articular  ends  of  the  Imjhcs,  andfiamation  of  nodidar  osteophytes  iji 
the  fibious  tissue  around  the  joint.  It  is  a  disease  uf  middle  and 
advaiKM^l  life,  and  may  Ik'  confiiaMl  to  one  or  moi*e  of  the  larger  joints 
— the  hip,  kne«!,  or  should<T  [monarthritis),  or  it  may  affect  many 
joints,  inrhaling  tin '  smaller  articulations  (/>o/i/r/rfi>«/f/r  rheitvuitism). 
Though  most  fn^pu-ntly  met  with  in  the  joints  of  the  extn'mities, 
it  may  afl'ect  otlnT  joints,  as  those  of  the  lower  jaw,  sjiine.  &c. 

The  ratiMH  is  n<it  known.  Hie  distnisi?,  however,  has  been 
attril»ut<'d  to  di'lirieiit  or  jM-rverted  innenatiou,  de|)i*essing  nervoua 
inllueiie<>s.  exjM)sure  to  i'old  and  dam]»,  imja-oiMT  ftMsling,  insullicient 
<lothing,  etc.  At  tiiiK's  a  slight  injury  apjH'ars  to  Ih^  the  det4.'nnin- 
ing  causi\ 

7'r/^//o/rw///.— The  disejus*'  is  variously  l>olieve<l  t<^)  begin  as  a  <rhronic 
influmnmtion  of  the  synovial  membrane,  a  fibroid  d(tgcneration  of 
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the  cartilagos,  or  as  au  inflammatory  affection  of  tho  lipimenttt.  In 
wliirhever  way  it  begins,  however,  the  earliest  charact«riBtic 
changes  aro  found  in  the  cartilages.  These  at  hrst  appeiir  nodular 
and  cracked,  but  subsequently  become  roughened,  fibrous  and 
villoua-looking,  und  are  finally  rubbed  away  by  the  friction  of  tho 
articular  eurfacea  of  the  joint  on  each  other.  Such  changca  appear 
tfi  be  duo  to  fibroid  degenemtion,  or  splitting  of  tho  inatiix  into 
fibres,  and  the  multiplication,  enlargeinont,  and  fatty  dcigenera- 
tion  of  tho  cttrtilugo  cells.  Thus  it  will  bo  perceived  that  tho 
process  by  which  tho  cartilogos  are  destroyed  in  chronic  osteo- 
arthritis diSers  materially  truui  the  so-called  ulceniticin  of  cartilage 
whi<'h  occurs  in  the  inflanimotory 
joint-oBcctionH  previouidy  described,  and 
in  which  the  matrix  undergoes  li<jue- 
fnctioii  and  softening  cunsoquent  upon 
its  invasion  by  the  granulation -tissue 
dorived  from  tho  synovial  monibrane  and 
bone.  In  chronic  osteo-arthritiB  tho 
Bynovial  moinhrane,  at  first  dry,  becomes 
idightly  thickened  and  vaxcular,  and 
moderatelydiiitendcd  with  turbid  synovial 
fluid  which  at  times  resenibles  train 
oil.  In  the  meanwhile  the  synovial 
fringes  becume  hypcrtrophied,  and  as- 
Bumo  tho  form  of  pedunculated  pro- 
cesses, ofteu  containing  little  ma.' 
cartilage  or  bone.  Those  httlo  i 
may  subsequently  become  detached  and 
form  loose  bodies  in  the  joint  (I'ig-  Ho). 
The  articular  Hwtaccs  of  the  bono 
bec«ime  smooth,  hard,  iioliwhed,  cbur- 
nated  or  porcellaneous  in  appearance 
and  variously  alt«re<l  in  shuiN> — changes 
a]i|iarently  depending  in  jui-t  on  friction 

Hnd  mechanical  prt-ssuro,  and  in  jiart  on  the  formation  of  new  bone 
in  the  cancellous  Himce«,  whereby  tho  bono  in  rendered  hurdor  and 
in   cuiMblo   in   conH(i|Ucnc«  of  receiving  u  higher  jmlish.     AVhilst, 
however,  new  IjoneiKboiiigfturned  immediately  beneath  the  polished 
surface,  lurefiu-lion  mid  utro])hy  are  going  on  a  little  di-epi-r  in  tho 
bone  leading  ti>  the  shoi-tentiig  and  distortion  ho  commonly  obxervt'd. 
Uence,  for  i-xample,  the  flatteningand  onlargemeut  of  the  ucetubulum 
and  glenoid  cavity,  anil  the  alisorjition  of  the  neck  and  flatt^'iiing  of 
tho  head  of  the  femur  and  humerus,  seen  in  osteo-arthritis  ot  the  ^ 
hip  (Pig.  H6)  and  nhoultlor  respectively.    At  times  tho  new  bone  iu 
tlw  cancellous  sjiucob  and  Ilavorsian  ctuiuls  in  not  formed  oh  qoicklH 
at*  the  pulished  layer  of  bone  is  w^nu  away,  and  &«  ovm\  6U!^  tA.*39 


Fia.  SS.  —  Chronic  osteo- 
arthriliBof  tbe  knee-joint. 
The  artlcuUr  aurface  of 
the  tibia  «  Hhova  ia  the 
u|>pct  part  of  the  fignru  : 
the  pfttcllft  iaturneJ  dawn. 
(St.  Birthnlomev's  Hiu- 
pitol  Museum,) 
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(^lurgi.'d  Huvi'rxiaii  i-utinlH  t^vc  the  iirticulnr  t<UTfui«-  a  wcinii-««ten 
n]i)ii'ni'niii'(<.  In  thiMiuimtinio  iiut-;;iv)wtIiH  cif  I'uitiluj^  tako  place 
tiroiiiiil  the  iirticiiliir  KiirfiiivH  anil  iiiiilF'i'f^  (iMHifinition,  fnnniiif;  Ow 
Iiiw  iKuliilhir  tliittciKtl  <wt<i)jihyti'M  unil  thr  "  li|ii>iii);  "  <if  the  nrtiru- 
Iiir  <'niUiif  tho  biiiii-  wi  rhiiiiicti-riHtii'  nf  thi'  diwiiMi'.  OKtdticntirn 
iiiiiv  iiImi  iH'c-iir  ill  tho  lit;iiiiU'iitH,  ti'inlriiH,  iuiil  nthcr  lUift  ctnirttu'Cd 
iinmiKl. 

.S'>V//i>. -^Vhl'll  tlx' <lis.'iis<-  is  riiUy  t  MtaMiHlx'cl  it  iiiuy  be  known 
by  )Hiiii.  iiii'iTiiw'd  nil  iiiiivi'iiii'iit,  mill  iitti'ii  wcirm-  iit  nigilit  and 
duriui;  cliuii;?'^  <i(  tlii'  wfiithir ;  ft  I'hiriictcrirtii'  I'mikiiig  and  harah 


"iLmlil.'!'.  .'hl^.rp'iii 

tli.-lii|itlirili.-i-u.^'iiiii 

'"-.■k.if  til.-  iVnmr:  in  tll.>   sli.iuld.-r.   ilisl.-'i.tt.m 

rr"ttm<,.f.  Alth.-iitrli  thf  di-i'u«>  .■niii.ot  1">  ■■!■ 
"ti'udilv  wm-H-  !!>.  Ihi-  jiiitii'iil  pi.w-  <ildiT.  iiiiich  i-i 
Hiiy  (.r  ri-!i.f.  TliiH  tliiwh"lf  bnly  Rhmld  U- 
''''■t  I'uii'riitly  nv'iiliiti'il,  stlniidiiuti'i'n.ibibibNliirri 
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titj',  and  a  penodical  virtit  paid  to  such  spas  as  Buxton,  Harrogate, 
Bath,  Wiesbaden,  Aix-les- Bains,  or  Wfldbad.  Ijocally,  massage, 
friction,  and  passive  movements,  should  be  from  time  to  time 
em})loyod ;  the  joint  should  be  enveloped  in  wool  or  flannel,  but 
should  not  be  kept  at  i-est  on  a  splint,  since  this  will  only  tend  to 
increase  the  stiffness.  In  the  way  of  drugs,  cod-liver  oil,  iodine, 
iodide  of  ]>otassiiun,  arsenic,  and  guaiacmn,  are  of  most  seiTice. 
Blisters  and  fumigations  of  sulphur  are  recommended  for  relieving 
the  pain. 

Charcot's  disease  is  an  affection  of  the  joints  closely  resembling 
osteo-arthritis.  It  is  believed  by  some  to  depend  upon  degenera- 
tions in  the  spinal  cord  (locomotor  ataxia)  and  therefore  to  be  the 
result  of  trophic  changes  in  the  joint.  Others,  however,  regard  it 
merely  as  an  osteo-arthritis  occmring  accidentally  in  a  patient  the 
subject  of  locomotor  ataxia.  The  pathological  changes  are  similar 
to  those  already  described  under  osteo-arthritis,  but  the  destruction 
of  the  joint  is  more  marked.  Briefly  they  may  be  said  to  consist  in 
erosion  of  the  cartilages,  softening  of  the  ligaments,  grinding  away 
of  the  articular  siu^aces  and  often  of  the  contiguous  portions  of  the 
shaft  of  the  bone,  induction  of  the  remaining  portions  of  the 
articular  surfaces,  thickening  and  at  times  pouchings  of  the 
s,\niovial  membriine,  and  foimation  of  osteophj'ti^s  around.  Suppu- 
ration IS  very  raiv.  These  changes  may  affect  one  joint  oidy,  or 
may  oc'ciu*  succx^tssively  in  s<»veral  joints. 

The  signs  in  a  typical  case  are  as  follows  : — Sudden  swelling  of  a 
joint,  usually  without  much  jwun  or  any  inaiktHi  signs  of  inflamma- 
tion, followe<l,  on  the  subsidence  of  the  swelling,  by  jin^tematural 
mobility,  and  the  fonnation  of  j)i'ocesst»s  of  bone  about  the  ailicular 
siu'faces  and  in  the  suiToun<ling  mus<?les  and  tendons.  TheTO  is 
great  deformity,  but  not  much  i>ain  either  on  movement  or  handling. 
Along  with  the  local  signs  there  aiv  generally  symptoms  of  loco- 
motor ataxia,  such  as  an  unsteady  gait,  a  tendency  to  fall  on 
l)lacing  the  feet  together  with  the  eyes  closed,  a  jerking  movement 
ot  the  limbs,  absence  of  the  jiatella-tendon-i-eflex,  lightning  pains, 
spasmodic  muscuhir  contractions,  hx'al  anaesthesia  and  sweating  of 
the  limbs,  loss  of  response  of  the  pupil  to  light  but  no  lossof  the  power 
of  accommodation  {A  nji/U- IhberUon  pupil),  somt^times  optic  neuritis, 
bladder  troubles,  and  loss  of  stjxual  i)ower.  The  joints  most  oft<?n 
affected  ai-e  the  knets  hip,  and  shoulder.  In  the  tiirsus  the  bones 
on  the  subsidence  of  tlw^  swelling  of  the*  sjniovial  membnine,  though 
at  iii-st  felt  to  Ix'  loosened  by  the  softening  of  the  ligaments,  may 
ultimately  Iwcome  ankylosed.  Trtntmejtt. — Beyond  keeping  the 
l)ai-t  at  rest  during  an  acute  attack,  and  adopting  the  same  gem 
ti^eatment  as  is  api)roi)riate  for  osteo-arthritis  and  locomotor  ai* 
little  can  l)e  done.  To  relieve  the  pain  antipyrin  and  aiitile^ 
may  be  tried.     Suspi^nsiou  has  at  times  been  of  service. 
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IjQOBE  IloiXKS  in  n  jiiiiil.  inaylic  rnnnotlin  Hnirnl  wuyit,  (i(  wlu 
Qio  fulluwiiif'  iiiv  till!  chiot:^!,  by  th«  iirulift-rntiuti  i>t  thi)  corlila 
coIIb  that  tinnnally  uxist  in  thi<  s)-nnvial  fringes,  nivd  tim  eubcHKilu 
lietachiueiit  of  thf^  little  niana  of  cnttilage  en  fonut^  thrvuga  t 
i-uptiue  of  its  iNHlunde  in  thu  muvuminits  »f  the  jumt  (Pi)(>  BTUJ 
'1,  hy  tluVk^niiig  or  hypertrophy  of  a  eynovuil  fringe,  or  by  mtn  ' 
Viiantion  and  B»bnra[iinnt  urganiwitioii  of  blond  in  a  synovial  flil 
(IctHvhinfint  occurring  in  u  maimer  Biniilur  to  that  in  the  formnr  a 
:i,  liy  n<vro«iii  otu  jHirticm  ut  tin-  nrtii-uliir  iiirtiliigi-a ;  luid  4,  t| 
(;hipinn^  oflot  aportiutiiif  thoniticTulnrcuililHgiHlurintj^Mimei^jui 
t<i  thi-  jtiiiit.     Iahim)  taitilugcH  nre  n 
cummuu  in  the  kiieo.  but  lua; 
with  in  oil)'  joint.    Tlioy  urv  ^. 
single,  but  iiiuy  bti  inultijilc.  and  vMyij 
idne  tntm  u  {lou  to  u  walnut. 

Sjrtnph'iri*.— ThfiiJiicf  «yniptoin  bp* 
iluc  to  the  loDHC  body  sli])}niig  betvM 
the    liguinente    and    artirular   «urtn 
during  the  niovenientu  of  thu  joint 
the  kne«  this  o<vure  dining  flexion  ;  a 
on  the  palieiit  attempting  to  stnught«ll<  . 
the  joint  the  loose  body,  by  foning  th« 
articular  Durtaces  apart,   stretx'hes    th» 
ligiunente,  luid  thus  ((i  ve»  rixt^  ti*  n  euildcn 
nnd  rxcruHiiting  )min,  i>orhu|iH  bii  Bevt-re 
u*  to  laiise  him  to  fidl.     At  tiiiifw  tJio 
liMtui   Imdy  rtiiJuiiiiH   (i»ed   bftwfpn  the 
iii'tii'iiliir  surfjiiv*,  tho  intinnt  luntt^  then  j 
unable  V  ■<t^li^h^'1l  hiN  limb.     Surh  an   J 
ultiiik    moy   be   fiiUowed   by   nyiiovitlt.   | 
On   i-xnniiiiutiun    tJii-    Ixidy   mny   oTtvB  i 
lui  li'lt  wnni'whrrtt  in  the  synovial  poneb,   ' 
rribMbly  mi  lit-  outi-r  Hido  of  the  joint  in 
le   HUH"  of  tho  kuiw.     If  atlHi'bHl.  ito 
mi'Vt'uii'iils  will  l«-  liiiiiti-)],  but  it  fn*  it  can  ft^iuently  bi-  inodc 
to  movo  tmuid  to  the  oppdnitc  fdtin  of  tlit-  joint.    It  may  perhii))H 
iliwili|i<>nr  by  jNiBxing  intu  Moliiv  of  Uiu  oyiiovial  tweww,  thouffh  it 
inn  fO'iierully  hf  fnit  again  on  moving  the  joint. 

Trtatmrnt. — If  the  ImiHO  b™ly  given  riw  to  littlii  or  no  truulJe, 
and  ran  Ui  KOJiily  fixt-d  by  u  pud  and  liundu(.f-  or  knee-cup,  ttihontd  1 
not  b.'  inlerfereil  with  :  nor  ■hoiild  any  njiiTBtion  be  undertaken  J 
nlivn'  tJi^  joint  in  diwirimnir"!  \t\  oHim-arthritiB.  or  whi>tT  thn  1 
■\iiuviul  nieniliniiie  i«  Hliiddi-d  with  iiiuhnw  of  iwtiLige.  rnder  j 
iith"^  cin-uuirtwu'™  thu  loiw.-  ImIv  nhindd  lie  rcniuved.  Tiw  nmjr  ' 
Ih  done  either  by  the  ilirei-t  or  tlie  iitdin-it  method.  The  lor  -  ' 
I'liuHHt*  ill  tniii'Jixiii);  the  bioM-  <,'Hi1il]igi'  by  n  ntniiig  luHdli- u 


■  fvui«iciiililag«ini 
A  liltlu  ma-  uf  tt 
kUiulicil     by    1    I 
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Imndlo  thrust  thr(ni<^h  tho  skin,  so  that  the  loose  body  may  not  slip 
away  or  be  lost  diu-ing  the  operation,  and  then  cutting  down  on  the 
capsulo,  and  when  all  bleeding  has  been  stopped,  opening  the  joint. 
Tho  IxmIv  if  loose  will  generally  slip  thi*ough  the  ojx^ning ;  if  attached, 
its  pendicle  must  be  ligatui-ed  and  divided.  Tho  openition  should  he 
perfoi-mod  with  tho  strictest  antiseptic  precautions,  and  the  jmticnt 
j)ropared  by  a  week's  rest  in  bed  m  the  case  of  the  knee  with  his 
joint  on  a  splint.  The  splint  should  be  continued  after  the  operation, 
or  the  joint  i)lacod  in  a  plaster-of -Paris  bandage  till  the  wound  has 
healed  and  all  fear  of  inflammation  has  passed.  The  indirect  method 
consLsts  in  incising  the  ca])sulo  subcutanoously  with  a  tenotomy 
knife,  forcing  the  loose  body  through  the  incision  into  the  connective 
tissue  ai'ound  the  joint,  and  then  either  allowing  it  to  I'emain  there 
permanently,  or  removing  it  after  the  hole  in  the  capsule  has  healed. 
The  operation  is  difficult  to  perform,  and  since  the  introduction  of 
antiseptics  possesses  no  advantage  over  the  direct  method. 

Ankylosis  or  stiff  joint  may  be  divided  into  tho  fihrovs  and 
the  bony,  A  spurious  fonn  of  ankylosis,  due  to  the  contraction  of 
the  surroiuiding  muscles  or  of  cicatrices  after  biuiis,  may  also 
occur,  but  is  generally  associated  with  some  amount  of  fibrous 
ankylosis. 

Fibrous  ankylosis^  also  called  ligamentous,  or  by  some  authora, 
false,  in  contradistinction  to  the  bony  which  they  then  term  true,  is 
the  union  more  or  less  complete  of  the  articular  surfaces  of  the  joint 
by  fibrous  tissue.  Thus,  it  may  consist  of — 1,  a  mere  thickening  of 
the  capsule ;  2,  a  thickening  and  shortening  of  the  ligaments ;  3,  the 
formation  of  fibrous  bands  within  the  joint ;  4,  the  ])artial  removal 
of  the  cartilagi^s  and  the  union  of  the  bones  by  fibrous  tissue  ;  and  5, 
the  above  conditions  variously  combined.  It  may  be  the  result  of 
joint-disease,  or  of  kei'ping  jin  infiamed  joint  in  too  long  a  state  of 
rest.     Sometimes  it  may  tenninate  in  lK)ny  ankylosis. 

Bony  ankylosis  is  the  finn  union  of  the  articular  ends  of  the  joint 
by  bone.  It  is  often  a  further  stage  of  the  fibrous  variety.  The 
articular  siu-faces  may  Ire  united  evenly  and  uniformly,  or  by 
irregular  bridges  of  bone,  or  partly  by  bone  and  partly  by  fibrous 
tissue.  Tlie  union  muv  occur  with  th(.»  articuLir  siu-faces  in  conttict 
in  either  tho  extondod  or  the  flexed  position,  or  at  an  angle  l)etween 
the  two  (Fig.  ^iH);  or  it  may  occur  with  the  arti(rular  surfaces  dis- 
ItKsiteil  from  oavh  other.  The  way  in  which  it  is  produced  has 
already  been  described  under  Ai^ritis :  all  that  need  be  repeated 
here  i»,  that  in  tuberculous  disease,  ankylosis  and  caries  may  often 
be  observed  at  the  same  time. 

The  signs  of  ankylosis  ai-e  obvious— I'.c,  the  joint  is  stiff.  It  only 
remains  to  diagnose  the  fibrous  from  the  bony.  In  the  former  tbero 
is  slight  movement,  and  generally  \mia ;  in  the  latter  neither  movO" 
ment  nor  pain.     In  some  histancos,  however,  as  iu  auk^l^MAs^^ 
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slioiildcr  und  liip,  it  iiiuy  be  iiuce^san'  to  place  Hie  patient  under  an 
anu'sthotic,  ii8  tho  joint  innv  ho  held  8ufinnly  by  the  contractioii  of 
tho  111  uncles  that  tin*  fibrous  may  Hiiniilate  the  bony  fonn»  and  again, 
although  bony  imkylosiH  lujiy  exist,  th(»  i-ovolving  of  the  scapola  or 
pelvis,  as  the  case  may  Ik.*,  on  the  tnink  may  make  it  appear  that 
there  is  some  movement  in  the  aflfected  joint. 

The  treatment  will  varv  with  the  nature  of  the  aiikylotdiji.  In  the 
tipurious  fonn  something  may  often  bt»  done  by  dividing  the  ciciatrices, 
or  by  fi-eeing  the  i)arts  by  a  jilastie  ojieration,  though  in  Muoh  ca0e8 
the  treatment  is  seldom  very  hojH^f ul.  In  the  fibrous  form  an  attempt 
uhould  Ik?  made  to  restore  the  natural  movement**  of  the  jointB — 1, 

by  manipulation,  friction,  and  passive 
movements ;  2,  by  forcibly  bi'eaking 
down  the  adhesions  under  an  ansM- 
thetic,  at  the  same  time  dividing  any 
t<'ndons  that  may  offer  resistance; 
or   3,    by   gradual    extension   by  a 
weight  and  jiulley,  or  some  form  of 
cog-whe(jl  or  sci-ew  apparatus.    An 
attem]>t  to   bivak  down   adhesions, 
liowever,  should  on  no  account  be 
made  whilst  any  signs  of  inflamma- 
tion n^miiin,  and  after  the  ojieratioii 
tlu?  limb  should  be  j)hieed  on  a  si)lint 
for  a  few  davs,  and  cold  bv  means  of 
ljeit4»r's  tub«»s  or  an  ice-bag  applied 
to  jnvvi'nt  intlammati(m.    Bony anky- 
/omi'm,  witli  the  limb  in  a  good  position, 
is  oft<*n  tin?  Intst  result  that  can  be 
hojM'd   for  aft<T  the   disease  of  the 
joint    has   iva<-lu>d   a   ivrtain   stage. 
But  in  some  instances  an  ojM'nition    may  be  ivquiiXKl  to  restoiv 
'Hovement,  or  to  rectifv  a  faultv  ]>osition.     Thus  in  an  ankvlosecl 
**lbow,  osjH'cially  when   tix«Ml  in  the  •^xt4'ndetl  j)osition,  excision  of 
^^^  joint  should  Im'  ])ractisfd.     Jii  a  Iw'nt   kin-e  a   wedge-shapod 
PUum?  may  Ik*  i-emoviMl,  or  an  osteotomy  doiu'.     In  the  hij»,  sub- 
J^^tjniornis  «)steotomy  of  th«'  m^rk  n\  tin*  tVmur  or  of  the  sluift  just 
*^'i*>w  the  tr«M'hanters  may  Iw  undertaken.      In  tln»  should(T,  no 
'*ll*^*i*jjtion  as  a  rule  is  i-e<|uinMl,  as  the  movement  of  the  scapuhi  on 
^no  trunk  is  verv  fiv«'.      When  ankvlosis  is  accompanied  bv  much 
^**'>t.ing  of  the  limb,  amputation  may  Ik'  ntMM-sKiry. 
.-^'^Ei'RALOiA  OF  JOINTS.-  -Pain  of  a  iH'uralgic  eharact«'r  uniiss<wiatiMl 
*th  heat,  ntlness,  swelling,  or  j)hysical  signs  of  org;inic  disi»aH(\  is 
*'**JiHioii!illy  met  with  in  one  or  mon»  joints,  esjM-cially  in  young 
'»iiion  of  the  neuro-mimetictemiH'rament.     Thev  aiv  verv  difficult 
*  »o»  to  deal  with,  and  should  ivci'ive  the  givatest  can*  and  attention, 
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lest  an  erroneous  diagnosiH  be  made.  Nearly  all  the  ^igiis  of  organic 
joint- disease  may  be  simulated;  thus,  there  may  be  pain  on  move- 
ment, or  some  slight  redness  and  heat  of  the  jiart,  or  fixity  of  the 
joint.  The  i)ain,  however,  is  generally  su])erficial,  and  is  not  in- 
creased on  movement  of  the  joint  if  the  {xatient's  attention  in  the 
meanwhile  is  otherwise  engiiged;  the  redness  and  heat  will  often  be 
found  on  onquiiy  to  be  due  to  previous  fnction  or  the  use  of  irritants ; 
and  under  un  aiuesthotic  the  rigidity  of  the  joint  completely  dis- 
appears, its  movements  then  being  found  to  be  free,  smooth,  and 
natural.  Fui-ther,  on  i-ecovery  from  the  antt»athetic,  the  rigidity 
does  not  i-etuni  until  the  patient  again  dii-ects  her  attention  to  the 
joint,  whereas  in  organic  disease  it  retiuiis  as  soon  as  the  muscular 
relaxation  ceases.  The  treatment  consists  in  the  emplojTnent  of  the 
ordinary'  remedies  for  neiu>ilgia,  both  locally  and  internally.  Where 
the  patient  is  of  a  neuro-mimetic  temperament,  and  organic  disease 
is  simulate* I,  jipi>roi)riate  hysterical  treatment  must  bo  adopted. 
See  a  work  on  Medirine, 

AuTiiKECToMY  OK  ER.V810N  OF  JOINTS  Consists  ill  sci-ai)ing  or 
cutting  away  the  whole  of  the  diseased  synovial  membrane,  after 
the  cavity  of  the  joint  has  been  fully  exposed  by  some  such  incision 
as  that  employed  in  excisions.  It  is  a  useful  tiddition  to  our  methods 
of  treating  diseased  joints,  and  appears  to  he  especially  indicated 
for  those  easels  in  wliich  the  disease  is  t<H)  far  advanced  to  yield  to 
the  oixlinaiy  plan  of  tix^atment,  but  has  not  as  yet,  or  at  least  only 
to  a  slight  extent,  involved  the  cartilages  and  bones. 

Excision  or  resectiox  of  joints  consists  in  cutting  away  the 
ailicular  surfaces  of  the  Iwnes  entering  into  the  affected  joint,  or  in 
removing  a  i)ortion  of  hona  whei*e  osseous  ankylosis  has  takeii  place. 
When  excision  is  done  for  disease  it  may  be  said  here  to  ju'event 
reiKjtition  that  the  whoh;  of  the  diseased  synovial  membrane  should 
be  cut  or  scnqH.'d  away,  as  should  also  the  lining  membi'ane  of  any 
sinuses  that  may  be  i)resent.  Excision  may  Ik?  required  for  severe 
injurj'  or  for  intractable  disease  of  the  joint.  Space  does  not  i)ennit 
of  the  discui^siun  of  the  various  conditions  under  which  excision 
should  or  should  not  b<»  i)erfonned,  but  it  may  briefly  be  stilted  tluit 
it  shoidd  tu>t  b(^  undertaken — 1,  when  the  disease  is  acute;  *2,  when 
there  is  much  destruction  of  the  bones,  or  riddling  of  the  soft  jnirts 
with  sinuses:  li,  wIk^u  theiv  is  much  atrojihy  of  the  Imhics  and 
muscdes;  4,  wlien  the  patient  is  under  tlie  age  of  ten  or  over  that  of 
forty,  as,  in  the  I'onner  instiuice,  the  epii)hyst?s  aix»  liable  to  Iw 
removed  and  the  gi-owth  aiTested  in  conseijuence,  and  in  th(}  latter, 
the  jK)wers  of  repair  ai"e  usually  insuliicient  to  ensun*  souikI  healing 
and  a  subscMiuently  usef id  limb ;  5,  when  there  is  lardaceous  disease 
or  signs  of  phtliisis,  or  other  organic  mischief;  and  6,  when 
jmtient's  condition  is  such  that  the  excision  would  probably 
attendcil   with   long-continued    suppuration    aud   cou«»(^afiSBfib 
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hnuHtion  or  larclacooiis  disoaso.  Under  most  of  the  above  circuin- 
stances  amputation  is  generally  indicated.  Excision  is  usually 
attended  with  the  best  siiocese  in  the  elbow,  and  here  it  may  be  done 
at  a  later  period  of  life  than  that  assigned  above  as  the  limit.  In 
the  shoulder,  elbow,  and  wrist,  fibrous  ankylosis  is  aimed  at  in  order 
to  secure  a  moveable  joint;  in  the  hip  and  knee,  firm  bony  union  is 
sought  in  the  most  useful  jwsition  of  the  limb,  which  is  that  of 
extension. 

Exnsiox  OF  SPECIAL  JOINTS. — TiiE  siioi/LDER. — Excisiou  of  the 
shoulder  is  generally  practiw>d  for  gunshot  injuries  and  for  innocent 
tumours  in  the  head  of  the  bone.     It  is  seldom  performed  for  disease 
of  the  joint,  as  an  equally  useful  joint  may  be  obtained  by  osseous 
ankylosis.     It  should  never  be  done  for  osseous  ankylosis,  as  the 
movements  of  the  scupida  on  the  tnmk  arc  so  free,  that  they  com- 
j>ensatf?  to  a  givat  extent  for  the  fixed  condition  of  the  joint,  and 
little  would  Ik?  giiined  by  the  o])eration.     (")f  late  excision  has  been 
emj>loyed  ff)r  unreduced  dislocations  of  the  shoulder,  where  after 
free  exposiu*(»  and  division  of  ccmtracted  tendons  and  ligaments,  the 
Ikmic  cannot  l)e  r<^l)laced.     The  operation. — Make  an  incision  about 
four  inch«»s  long  from  just  outside  the  coracoid  process  through  the 
substance  of  the  deltoid  down  to  the  bone ;  deta(?h  the  long  tendon 
of  the  l)ice})s  fitmi  its  groove,  and  give  it  to  an  assistant  to  hold  aside 
with  bhint  hooks.     The  arm  biding  rotatt^  inwards,  divide  the  teres 
minor,  infras])inatus,  and   su])raspinatus   tendons  at  their  inser- 
tion   into    the    Inme.      The    ann    lieing    next    rotated   outwards, 
divide  thn  tendon  of  the  subsca])ularis,  and  the  head  of  the  bone  can 
be  puhluKl  out  of  th<*  incision.     .Separate  the  pt^riosteum  as  far  as  is 
necessarj',  ]>laee  a  n.'tractor  Ix'hincl  the  neck  of  the  bone  to  protect 
the  soft  jNirts,  and  saw  it  across.     Bring  the  wound  together  by 
8Utim>,  ])lact»  a  drain  tulKMn  the  low«»r  jmrt,  and  divss  antiseptically. 
The  ELBOW  nmy  Ix'  excised  for  chronic  disease  of  the  joint,  g^n- 
■hot  or  other  injiu-y,  and  osseous  ankylosis.     Some  surgeons  only 
'ocoinmend  excisitm  for  ankylosis  when   the  elbow  is  fixed  in  a 
^^Ity  position.     The  ojKTation,  however,  is  attendtnl  with  so  little 
'^***t  the  advantages  of  a  moveable  ellM)w  are  so  gn*at,  and  the 
'^"ult**  Ko  g(K)d,  that  others  unhesitatingly  excis<?  the  joint  in  what- 
*'^''**'  |H>hition  it  may  ]m»  iixe<l.     The  ojtfrafwn  may  Iw  perfonne<l  in 
f*^vc»itil  ways:  but  that  by  the  singh*  vertical  in<'ision  {-/Anifjeufurk^s) 
"  und«)ubte<llv  tlje  Ix'st  and  the  one  most  fnKiuentlvi>rai'tis<Hl.  Make 
*      V'^iejil  iiu'ision  alx)ut  five  inches  long  over  the  ba<-k  of  the  joint, 
^'^\iing  alxmt  two  and  a  half  inches  al)ove  the  oleci-anon,  and 
y^     'y  't  over  this  ]>r<x*ess  and  down  thr»  ridge  on  the  ulna  for  the 
^^  ^/^  *^i«t<inct\     The  incision  shr>uld  extend  in  its  whole  h'ligth  down 
^     I  *;]^H3iioH.     Cut  into  the  joint  alK)ve  the  olecranon  and  cUnir  the 
14^^.^  ^*y»  ut  the  st)ft  tissues  by  ke<*])ing  the  cnlge  of  the  knife  in  con- 
*^h  the  bone,  tiiking  s]K;cial  ciutMU)t  to  injiuethe  ulnar  nerve 
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behind  the  internal  condyle.  Divide  the  lateral  ligaments,  and 
whilst  the  assistant  strongly  flexes  the  joint  to  force  the  bones  out 
of  the  wound,  free  them  from  their  remaining  connections)  and  saw 
off  the  olecranon,  the  head  of  the  radius,  and  the  lower  end  of  the 
humenis,  steadying  the  parts  with  the  lion  forceps.  If  possible,  the 
coronoid  process  of  the  idna  and  the  tubercle  of  the  radius  should 
not  be  removed,  and  the  shaft  of  the  humerus  not  encroached  upon. 
Preserve  the  connection  of  the  anconeus  with  the  triceps,  as  better 
extension  of  the  arm  will  be  thus  obtained.  Unite  the  woimd  by 
sutures,  after  inserting  a  drain,  and  place  the  limb  on  a  splint  in 
the  flexed  position.  Callender's  splint  is  one  of  the  best  for  the 
purpose,  as  it  i)ei'mits  of  passive  motion  not  only  in  the  direction  of 
flexion  and  extension,  but  also  in  that  of  pronation  and  supination, 
and  without  removing  the  arm  from  the  splint.  It  also  allows 
of  the  limb  being  slung  by  j>ulleys  from  the  ceiling,  which  is  much 
more  comfortable  for  the  patient  than  placing  it  on  a  pillow.  Pas- 
sive movements  should  be  begun  at  tiie  end  of  the  first  or  second 
week,  the  aim  of  the  surgeon  being  to  obtain  a  moveable  joint. 

The  wrist  mav  be  excised  for  chronic  disease  of  the  wrist  and 
carpal  joints.  The  operation  is  verj'  successful  in  suitable  cases ; 
these,  however,  are  rarely  met  with,  as  if  the  disease  is  extensive, 
it  is  as  a  rule  better  to  amputate,  and  if  limited,  gouging  away  the 
diseased  bono  will  generally  suffice.  The  operation  usually  done  is 
that  now  known  as  Lister's.  It  consists  in  removing  all  the  bonee 
of  the  cai-pus,  the  bases  of  the  metacarpal  bones,  and  the  lower  end 
of  the  radius  and  ulna,  the  incisions  being  so  planned  as  to  avoid 
cutting  the  numerous  tendons  surrounding  the  joint  and  the  radial 
arteiy.  As  the  oi)eration  is  rarely  perfonned,  further  details  will 
not  bo  given. 

The  hip  may  be  excised — (1)  when  the  head  of  the  bone  has 
become  necrosed,  and  lies  loose  in  the  joint;  (2)  when  suppuration 
continues  in  spite  of  free  drainage  and  antiseptics;  (3)  when  in 
addition  to  su])puration  the  head  of  the  bone  is  dislociited,  and  the 
limb  cannot  be  place<l  in  a  useful  position.  Excision  should  not  bo 
done  when  there  is  extensive  disease  of  the  pelvis  or  femiu*,  or  signs 
of  laidaceous  disease  or  of  phthisis.  Under  these  circumstances  am- 
putation is  the  only  resource.  For  ankylosis  in  a  faulty  iM)8ition  sub- 
cutaneous osteotomy  of  the  neck  of  the  femur  or  of  the  shaft  of 
the  bone  bolow  the  ti'ochantei*s  is  preferable  to  excisicm.  The 
ofteration. — 1.  15y  the  anterior  incision.  Make  an  incision  four 
inches  long  from  half  an  inch  below  the  antiiiior  sujwnor  ilitic  sjnno 
dowuwai-ds  and  a  little  inwards  between  the  sartorius  and  rectus 
on  the  inner  side  and  the  tensor  vaginao  and  glutei  on  the  outer 
side,  and  open  the  joint  from  the  front.  2.  By  the  posterior  inci- 
sion. Make  a  slightly  curved  incision  about  four  inches  long  behind 
the  great  trochanter,  and  after  dividing  the  glutei^  0]^ii  thAC«^RGQ&a 
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fmm  hiihiiiil.  Whiriii'Vnr  iiK-idcm  ja  mndu  itiwirt  the  fliiRor  iiita 
joint,  uiid  witb  this  ua  a  tt^iido.  haw  through  tho  h(H.'k  of  tli«  fra 
with  AHnine'R  anw,  or  Ctowan'if  iistiwtnnie,  a»d  reimivc  thu  hciu)  tfaiu 
tli^tiurhoil  with  sttiuGBtruiu  furwJii?.  The  grwit  ttiicluintiir  tihmiliJ  ho 
spnred  if  p<Mm'hlo.  It  in  impnrtuiit  Ui  avoid  pr'>trudin);  th<-  i-iid  of 
the  bunL>  uut  nf  tho  wdiuiiI  Hiire  tbt>  ]ii>rin»t«iUiii  niny  in  this  wnj-  b« 
Htl'i]>pml  iiji  nnd  thua  Innil  to  further  iiecmsiA.  Kxnininc  the  nivta- 
huliun.  Olid  ri'iiKive  niiy  cflrimw  bone  nr  iM«]U«<«truiu  that  mny  he 
lUstTjvpTpd  with  tho  Rougo  or  sn^iKHitnun  (or<«pH.  rim^i  the-  limb 
in  the  poaitiou  of  nMuotton  on  n  doublei  Thomiut'H  HjiUnt.  wi  nn  to 
bring  the  stiuii)i  of  thii  neok  intu  tho  acptAliuliini.  nnd  thiu  lonve  as 
littlp  rtpiuit?  MS  pmmiblo  between  tho  bonpn.  Aft«r  niikyloniii  hii*  tnknn 
pLuv  tho  ahiliicttxl  jiooition  m  tit  udvaiitii);^'.  in  thnt  to  brine  tha 
liiiibti  jNirtkllel  in  wntking  tho  pelvin  will  hitvii  to  tic  dfiinvNwyl  iiu  th« 
afliict«d  side,  mid  tliiw  a  ((ood  inch  d(  It^i^ii'iiing  is  oliUiined  to 
ronii>eneiite  (or  tho  xhortiining  prnduced  by  thr>  oxoixinn  of  the  head 
<if  the  Uini'.  Sonii'  HtirKiv>i>'*  ""*  "o  lonin-r  iiw  a  druiii-tube,  but 
Iningtho  dw'pi^r  jiartwof  thi'  winind  tJigethrr  liy  buried  mitiii'os,  and 
having  lightly  idnwd  the  lOiin  infision  ajiply  fttm  jirwwurp  over  a 
dry  antiseptic  dntwing,  sonB  to  knep  the  tdivnos  in  cloao  ajipoMtinii 
and  thiu  obtiiin  union  by  tlic  tirtit  inleiitiun. 

TttB  KSKBi  — Providwi  nono  of  th«  i<oDtnt-indirAtion«  to  exmion 
almody  oniimtnntrd  nro  jimn-'nt.  the  kmi-  may  lnj  rsrimwl  for  in- 
trtu'table  diiin(f»  of  thi<  Hynovial  men  limine,  i>>i|>iHJally  whnr^  thp 
flrtirular  mirfacm  are  tuiii'h  iliiiplacHi,  or  for  aiikyliHdn  itk  a  fnult][ 
[Nisitiim.  lu  the  Uttt-r  instance,  however,  a  Hubcutati«uiu< 
ifl  oft«n  pmfomblr.  Thr  oprralion.—'llit-  knoc  being  hvld 
positiun  Iiy  ail  usiiiHtant,  nniko  an  incision  hviii  the  jMMtMitJr  , 
the  conilylo  on  oTin  tud<\  ocroM  tho  front  i>f  tho  joint  imdi 
Iwitwocn  the  pMlctla  and  the  tnlierole  ot  the  tibia.  In  the  n>m«iiaii( 
ing  Hitiution  on  tho  oihor.  ItiUMe  tht-  flap  nf  skin  with  tho  ntih- 
i^uiaiieuuB  timue  thiiH  iniigiped  oltt,  and  o]H>n  the  joint  by  i-iittiiig 
iaUi  it  ahovo  tho  {uitolbi.  or  thi?  patella  may  bo  snwn  aoroxs  and  thn 
fragu>'^»ts  wir«il  at  the  end  of  th«  opomtion.  IHvide  the  hitcral  and 
onii-ial  ligiinients,  and  «iw  off  a  thin  sliii-  nf  bum-  from  tho  loww 
end  i>f  the  femur  ami  from  the  u])]<erend<if  the  tibia,  tukingeurenot 
toinjuro  tho  |H>]ilit>'iil  artery  which  liomUiwotn  thebm-lt  of  the  joint 
and  in  only  wiiaiiitiHl  from  it  by  the  juMteriur  Upiuieiit.  If  pnodhln, 
the  whole'  of  the  ojiiphyws  ohoiilil  not  Iw  ti.niovni.  The  woniid 
nhoulil  then  tie  elrwed  with  sntunw.  a  Hiiiall  dniiu  being  inserted im 
eai-h  "ide.  Mr.  Mcirmntltiikor  woiim^  the artii-ular  Hiirfiuwt  in  con- 
tflrt  by  miaiuK  of  xtcel  iieedkvi  BHe<]  with  hntHU'-*.  The  noixlliM  bt« 
pawed  through  the  Bkin  and  ohliqin-ly  through  the  twtietioii  eurhmdti 
of  the  joint,  the  tiundio-  rernoviil.  and  the  needle,  left  tn  .■(<.  till 
uninn  hiut  oooiirml.  Other*  nulMtitnto  bone  pego  fur  iJie  iieedlea, 
pnitang  lhr>  pifpi  aJiTig  the  hole*  made  by  tlie  nnudltM.     The  pt^' 
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nro  then  (rut  oflF  short  and  loft  in  pennanently.     Tenotomy  of  the 

hamstring  tondona  niny  be  nniiiii-ed  to  bring  the  bone«  into  appofd- 

tion  if  thoro  lias  l)oon  innch  displacement.     The  limb  should  then 

be  placed  in  plaster  of  Paris  or  on  a  Gant*8  or  other  form  of  exci- 

si<)n-sj)lint ;  but  the  kind  of  splint  is  not  very  material  if  the  Ixmes 

are  well  secure<l  in  gocxl  positicm  by  the  I)eg8  in  the  way  descril)ed 

al)ove.     Aft^r  convalescence  the  knee  should  be  kept  for  at  least  a 

year  in  a  well-fitting  leather  splint,  as 

there  is  a  great  tendency  for  the  bone  to 

yield  and  thf»  limb  to  become  flexed.     In 

ankylosis  in  the  semi-flexed  position,  in 

j>lace   of  removing  a  wedge  of  bone  a 

curved   incision   may  bo  made  through 

th(»  bone  with   Butc^her's  saw,   and   the 

tibia  thus  slid  round  the  femiu*  into  the 

straight    position    (Fig.    89).      By   this 

method  no  Ixme    is   removwl,   and   the 

t^j)iphyses    lM?ing    s]>ared    there    is    less 

(Linger    of  a   short^'ued   limb.      I   have 

obtained  excellent  results  from  it  in  two 

cases. 

The  ankle. — Excisi(m  of  the  ankle  is 
too  i-ai-ely  rotiuired  in  practice  to  (Mill  for 
a  descrijition.  The  results  following  it, 
moreover,  auy  so  uns»itisfactor\',  that  in 
disease  of  the  ankle-joint  either  Syme's 
oj)ei*ation,  or  amj)utation  through  the 
lower  tliinl  of  the  leg,  is  nearly 
always  done  in  i)refei'ence.  Arthrec- 
tomv  however  where  the  bones  are  not 
exteiisivelv  diseased  mav  1h?  tried  before 
])rocedures. 


Fio.  89. — Line  of  iDcision 
in  the  circular  divigion 
of  the  femur  for  anky- 
losis of  the  knee  in 
the  semiflexed  poRition. 
A  line  of  incision  ;  b  c 
line  of  epiphysis. 

resorting  to  the  above 
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IxFLAMMATiox  AND  ABSCESS.  —  Inflauimaticm  of  muscle,  or 
mf/ositis,  may  Im?  duo  to  a  sj)raiu,  partial  rui)ture,  or  other  slight 
injury,  or  to  rhoiuiiatism  or  jiyiemia,  or  it  may  spread  to  the 
muscle  from  tlu?  surrounding  tissues.  Exce])t  in  the  j>y{pmic  form 
it  g<Mierally  ends  in  resolution.  Si(piS.-  l*ain,  swelling,  rigiditj', 
and  more  or  less  tever,  followed  by  signs  <^f  an  absc^^ss  should  sup- 
piuation  ensue.  Trmtinent. — Rest,  an  anodyne  liniment,  or  a  bella- 
donna plaster  to  iussuage  jwiin,  and  a  fi-ee  incision  if  j)us  forms. 

Gum M ATA  may  ho  met  A^-ith  in  muscle  in  the  tertiary  stages  of 
syi)hilis.  Tliey  are  said  to  be  esi)eciully  common  in  the  stemo- 
mastoid  of  infants,  the  subjects  of  congenital  By^\M[\A&\  "WV.  \\*  Sa 
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prohnMo  that  many  of  the  localized  swellings  in  the  Rtemo-mafitoid 
of  iiifuntn  are  <luo  to  partial  rupture  during  birth. 

Athophy  axi)  degeneratiox of  muBclejnerelyrequire  mention. 
The  chief  degenei-ations  ai-o — 1,  simple  atrophy;  2,  fatty  degenera- 
tion ;  .'J,  gnnuilar  d«'j?«.M)oniti<>n  ;  and,  4,  waxy  or  vitreous  degcueiti- 
tioii.  In  simple  atrophy  the  muacles  merely  waste,  but  do  not  lose 
their  stiiation.  and  are  capable  of  being  restored  to  their  normal 
condition ;  whon>rts  the  iil)ros  of  a  dogenonited  muscle  are  altered 
in  their  anatomical  structure,  and  their  function  is  entirely  and  por- 
manently  lost,  simple  ati'ophy  may  occur  from  many  causes.  It 
is  gcnenilly  secai  in  surgical  practice)  as  the  result  of  long  disuse  of 
a  liml),  as  in  chronic  joint  disease,  but  it  is  then  usually  associated 
with  some  amount  of  degenerative*  change.  Patty,  granular,  and 
waxy  degeneration,  though  sometimes  met  with  singly,  are  more 
often  found  combined  in  the  same  muscle.  They  occur  in  acute 
f«*bnlo  disiMisos,  wiivcncr's  i)alsy,  pi-ogressive  muscular  atrophy, 
infantilo  jwir.ilysis,  jiseudo-hyiK^rtrophic  i)aralysis,  &(\ 

IIypeutrophy  of  muscle  calls  for  no  special  rt^mark.    A  familiar 
oxumi)lo  of  liy})crtrophy  of  the  voluntary  muscles  is  seen  in  the 
limbs  of  atlili'tos;  of  hy]»ci-trophy  of  ihiy  huHtluntary  muscles,  in 
tlie  muscular  coat  of  tht'  bladder  which  has  become  thickened  in  • 
\Xh  (efforts  to  overcome  the  ol)struction  of  a  strictui'e. 

Ossification  of  mtscle  may  occur  as  the  i-esult  of  chronic irri- 
tation.  As  examples  may  l)e  m<*ntione<l  the  ruler  8  l)one,  or  ossifica- 
tion of  the  adductors,  (K'casionally  met  with  in  persons  who  ride  a 
great  deal ;  the  drill  Inmey  or  ossific4ition  of  the  deltind  in  soldiers  as 
the  result  of  shouldering  anns  ;  and  the  ossifiwition  of  therwtus  and 
othrr  musrl«*s  in  Cljurcot's  dis<^'as«'  of  iho  ioiiits. 

Ti'MouRS. — Although  pi-imaiy  tumcmrs  are  not  common  in 
muscle,  nearly  all  vanoti<'s  except  cjircmoma  have  at  times  been 
niet  with.     Siircoma  occiu's,  jM^rhaiw,  tlie  most  fn^iuently. 

DISEASES   OF  TENDONS. 

Simple  teno-synovitis  orinfiammati(»n  of  the  sheath  of  a  tendon 

iniiy  1jc»  acute,  sul)a<'ut<».  or  chnmic.     It  is  most  fnH|uently  met  with 

*'*  tlu»  sulNicute  form  an<l  in  tlie  extensors  of  the  thumb  and  wrist 

y**  th«»  ivsult  of  over-exertion- -a  hanl  day's  r«>wing,  and  the  like. 

'*  tltirt  situation,  it  jiriMluci's  an  elongjittHl  swelling  over  the  exten- 

**<»!•«  of  the  tliumb,  and  is  atti-nded  with  pain  on  jni'ssure  and  move- 

**''*t.,  and  a  chararti'ristitr  cn'aking  s««nsjition.     In  t)io  acut4»  fonu 

'*l*I»iUiition  may  occasionally  «K^<'ur.     7Vm/wr//f.- -Rest  on  a  splint, 

J    *'*^ing  with  tinctuR^  of  icnhnr',  aiul  strapping  will  gt.'nerally  sufhce. 

^.  ^^  ^'^'■^  acute  vari(?ty,  lctK."hes,  or  tn»e  incision  if  pus  forms,  and  jias- 

1^^*  ^lovements  to  jmnent  adhesions.     In  the  chi-onic,  t^unter- 

^  jl    ^tion  in  the  fonn  of  blisters,  and  pressure  by  means  of  strapping 

^^tMl  by  elastic  support. 
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Ganglion  is  a  wmjilo  or  compound  cyst  fomied  in  connection 
with  the  sheath  of  a  tendon.  It  is  genei-ally  due  to  continued 
strain  or  tono-synovitis.     A  sfmpfe  f/anffh'on  may  be  produced  by — 

1 ,  the  cystic  ti'ansfoiiiiation  of  the  cells  in  the  synovial  fringes ; 

2,  the  dilatation  of  the  sub-synovial  follicles ;  and  3,  the  pouch-like 
I^rotnision  of  the  synovial  lining  of  the  tendon  thi-ough  the  fibroua 
sheath,  with  the  8ul)sequent  obliteration  of  the  neck  of  the  i)ouch. 
»Simi)le  ganglia  are  most  common  on  the  extensor  tendons  at  the 
back  of  the  wiist,  but  occiu*  in  other  situations,  as  the  front  of  the 
wrist  and  ankle,  and  on  the  sheaths  of  the  flexor  tendons  near 
the  web  of  the  fingers.  They  fonn  smooth,  genemlly  globular,  often 
translucent,  tense  or  semi-fluctuating  moveable  swellnigs,  evidently 
in  connection  with  a  tendon,  and  varying  in  size  from  a  pea  to  a 
pigoon*s  egg.  They  contiiin  a  cleai*  jelly-like  fluid.  The  only  in- 
convenience to  which  they  give  rise  is  a  feeling  of  weakness  in  the 
wrist  or  fingers;  they  are  seldom  attended  with  pain.  Simple 
ganglia  are  sometimes  simulated  by  pouch-like  protrusions  of  the 
synovial  membrane  of  the  carpus  and  tarsus.  The  deep  attachment 
of  these  synovial  jM)uches,  thcii'  non-coimection  with  a  tendon,  and 
the  concomitant  swelling  of  other  paits  of  the  synovial  membrane 
are  ]>oints  which  may  serve  to  distinguish  tliem.  Treatment, — They 
may  often  Ik»  broken  by  jn-essure  with  the  thumbs ;  otherwise  they 
may  l>e  punctured  with  a  tenotome,  the  skin  l>eing  drawn  aside  to 
make  the  ojiening  valvular,  and  the  contents  squeezed  out.  In 
either  case  finn  i)ressiux>  must  subsequently  be  applied  by  strapping 
and  a  bandage.  Slioidd  they  refill,  a  second  puncture  may  be  niade, 
and  the  interior  scaiified  by  the  point  of  the  tenotome.  This  fail- 
ing, the  cyst  may  Ix?  laid  open  and  allowed  to  granulate  from  the 
bottom,  or  it  may  be  dissected  out. 

A  rompoinid  gauijlivn  consists  of  the  dilatation  of  the  sheath  of 
several  tendons.  It  is  most  common  in  connection  with  the  flexor 
tendons  wliere  they  i)a8s  under  the  anterior  annular  ligament  of  the 
wrist,  and  is  then  si)oken  of  as  tlie  jxilnmr  hurmi  (janglion.  The 
waUs  frecjuently  become  thickene'l  and  villous- like  on  their  internal 
surface,  whilst  meJon-seed'Uke  h}i lies  are  fi'e<iuently  found  free  in 
the  interior  of  th(»  ganglion  or  attached  by  slender  i)eduncle8  to  its 
walls.  The  fluid  contained  in  the  cvst  may  be  clear  and  serous,  or 
thick  and  gelatinous,  and  of  a  dark  ch(K;olate  colour.  These  ganglia 
have  lately  been  described  as  arising  from  a  tubercidous  degenera- 
tion of  the  sheaths  of  the  tendons,  similar  to  pull)y  degcnemtion  of 
a  joint,  and  the  tulnTcle  bacillus  has  been  found  in  them.  St'gua. — 
A  palmar  bui'sal  ganglion  forms  a  tcmse  elastic  swelling,  constricted 
at  its  centre  by  the  anterior  annular  liganumt.  The  swelling  pro- 
jects both  in  the  wrist  and  in  the  palm,  and  occasionally  extends 
along  the  flexor  tendons  of  the  thumb  and  little  finger.  Fluctua- 
tion may  be  obtained  by  j)ressing  alternately  above  a.iv^\i^o^  VJaft 
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annular  liganiont.  OiM?mtive  trfaiment  was  formerly,  and  is  now  if 
Btrict  anti8«»])tio  prowiutions  ai'e  not  tuken,  attended  with  somoriak^ 
8uch  as  stiff  wiist  (.»r  fiiif?(»rs  from  the  glueing  together  of  the  ten- 
donn,  Huppuration  extending  up  the  i>Line8  of  the  flexor  muscles 
into  the  foi-oami,  acute  celluiitis,  er\'sii>elaH»  sapnemia  and  pysemia. 
An  oponition,  thorefoit*,  shoidd  only  be  undertaken  when  nocessi- 
tated  by  lr)s»*  of  jKiwer  in  the  wiist  or  fingers,  and  even  then  not 
until  an  attempt  lum  ])eeu  made  to  cure  the  ganglion  by  pressure, 
Htmpping,  and  coimtor-imtation.  Should  an  operation  become  requi- 
nite,  it  is  Ixvst,  in  my  o])inion,  to  make  an  antiseptic  inidsiou  alxive 
and  ])elow  tln^  annular  ligjiment,  s<im»eze  out  the  melon-seed  bodies 
and  insei-t  a  di*ain-tul)p.  I  f  this  is  done  befoi-e  suppuration  has  taken 
])lace  ii^rovery  with  cijmidete  movement  may  generally  be  obtained. 
Tlu^  forearm  and  hand  should  ]>o  confined  on  a  splint. 

rAKoxYCKiA  TEXDiNOSA,  a  variety  of  whitlow,  is  an  acute  infec- 
tive inflammation  of  the  sheath  of  a  tc^ndon,  generally  of  a  finger, 
more  ran'lv  of  a  toe.     It  is  usuallv  the  i-esult  of  inoculation  with  a 
s<^j>tic  or  infectiNc  ]>oison  in  a  i>ei*son  wh«)  is  out  of  health.     It  may 
l)e«;rin  ill  the  shoath  ui  the  teu'lon,  or  in  the  tissues  superficial  to  the 
sh«'atli,  or  in  tlw  ]>eriosteum  <»f  the  phnhinx.     If  neglected,  very 
s<'n()us  (•(ins«'(iiu'n('«'s  may  ensue;  tluis— 1,  the  tendon  may  die  from 
its  l»lt>o(I-su])])ly  Iwing  cut  oif  by  the  inflammatory  effusion;  2,  the 
sn]>i)uratiou  may  «'xtcnd  into  thi»  ])alm,  and  under  the  annuhir  liga- 
ment iiitti  tlie  foifanii ;  ;J,  tlio  inter-phalangeal,  <virjiul,  or  wrist 
joint  mav  iHTdmo  involv^nl  in  the  inflannnaticm  and  destroyed ; 
4,  the  ]>halanx  may  necros*.';  .'),  septicaemia  or  ]>ya»mia  may  ensue. 
Sijfns, — Intense  and  thro})bi!i^'  jKiin.  acute  tend«M"ness  on  pressure, 
and  swelling  and  indiu-atiou  of  tin*  iingt^r,  followed  by  a  similar 
condition  of  tlie  j»alm,  and  often  by  great  (iflema  of  the  liack  of  the 
hand,  wliich  may  i»erliai)s  extend  uj*  the  foi-eann.     The  Uinphatics 
may  bcH.^«jme  tender  and  inflamed,  antl  tlie  lymi)hatic  glands  in  the 
axilla  enlargi'il.     Exhaustion  from  pain  an<l  want  of  slf.»ep,  feverish 
''ymptoms,   and   at   times  signs  of    lihMMl-poisoning  may  ensue. 
■^/fi</w/M»M.— Acute  s«'ptic  inflammation  of  the  l>ulp  of  the  finger  is 
v^rj'  apt  to  lw«  mistaken  for  true  thecal  whitlow.     The  diagnosis  of 
these  two  conditions  is  m(»st  im])ortant,  since  in  the  ft»nner  affee- 
"^i*»n  if  fi-e*'  incisions  an*  made  into  the  inflium'd  jwirt,  leaving  the 
^♦*>ulon   sheath  intact,  tin'  tendon  will  1m»  saved,  whewas  if  the 
^'fft'ction  is  mistaken   for  tlnn-al  abscess,  and  tlie  sheath  o])eued, 
Jfio  m..pt;i(.  niaterial  will  inva«h»  tlie  sheath  and  the  tendon  will  pro- 
*'».olv  1^.  destrov<*<l.     The  histoi-v  of  the  niseand  the  s«.»ventv  of  the 
•.  '*»ptonis  will  guide  us  somewhat,  but  jH»rha])s  the  most  imi)ortant 
R^ii  ill  distinguishing  the  two  affe<'tions  is  one  pointed  out  by  Mr. 
^    *>JTuiit  linker,  viz.,  *'  the  ])ower  or  the  loss  of  it  on  the  jMii-t  of  the 
l*'Jtu»m  <»f  flexing  voluntiii-ily  the  distal  jdialanx."     In  true  thecal 

iitlow  this  power  is  much  imi>aired  or  lost,  whilst  in  mere  septic 
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inflammation  of  the  pijp,  although  the  finger  may  appear  hope- 
lessly spoiled,  it  is  "  markedly  and  strongly  retained."  Treatment. 
— ^Tho  chief  indication  is  to  i-eliove  tension,  and  thus  prevent  the 
strangulation  of  the  vessels  and  consequent  death  of  the  tendon, 
and  the  spread  of  the  inflammation  into  the  palm  or  to  the  perios- 
teum coveiing  the  j)halanx.  For  this  purpose,  a  fi*ee  incision  is 
generally  recommended  in  the  middle  lino  of  the  finger  extending 
into  the  sheath,  or  to  the  heme  if  the  periosteum  is  affected.-  Mr. 
Heath,  however,  advises  that  the  incisions  should  be  made  at  the 
side  of  the  finger,  hut  should  not  in  this  position  open  the  sheath, 
since  if  this  is  done  he  says  the  tendon  invariably  sloughs.  He 
opens  the  sheath  by  a  smaU.  incision  through  the  palm  over  the 
head  of  the  meta<'ai'pal  bone.  Should  suppiu*ation  occur  in  the 
forearm  the  jms  of  coiuve  must  be  let  out  by  timely  incisions.  The 
pain  in  th(i  meanwhile  will  be  greatly  relieved  by  placing  the  whole 
foreann  for  seveml  hours  at  a  time  in  a  bath  kept  at  a  temperatm-o 
as  high  as  can  lx>  borne.  Corrosive  sublimate  or  carbolic  acid  shoidd 
be  added  to  the  water.  A  piu-ge  at  the  onset  is  generally  required, 
and  opiiun  is  usually  needed  to  relieve  the  pain.  The  patient  at 
first  should  be  confined  to  a  slop  diet,  but  later  a  stimulating  plan 
of  treatment  is  commonly  called  for.  Should  any  stiffness  of  the 
part  remain  after  the  mflammation  has  subsided,  an  attempt  should 
l)e  made  to  overcome  it  by  j)assive  movements,  massage,  &c.  Dead 
bom*  must  be  removed  when  loose,  and  amputation  of  the  affects 
fingtu',  or  even,  in  severe  cases,  of  the  foreann,  may  become  neces- 
sarv. 

DISE.V8ES  OF  FASCL«. 

DuPUYTREx's  coNTRAcmox  of  the  palmar  fascia  is  the  only 
affecti<m  of  the  fascito  requiring  notice.  It  has  been  attributed  to 
gout  and  rheumatism,  and  to  habits  or  occupations  necessitating 
pressure  in  the  ])alm,  or  flexion  of  the  fingei-s.  It  is  probably  of 
the  nature  of  a  chronic  inflammation,  secondary,  according  to  Mr. 
Andei-son,  to  inoculation  of  the  subcutaneous  connective  tissue  with  a 
specific  germ  whicli  he  suggests  might  gain  admission  by  a  scratch 
of  the  palm  by  the  finger-nail.  The  affei'tion  consists  in  a  shortening 
of  the  prolongations  of  the  fascia  from  the  palm  on  to  the  sheath  of 
the  flexor  tendons.  The  tendons  themselves  are  not  affected.  The 
contraction  generally  begins  in  the  fascia  of  the  little  or  ring  finger 
as  a  small  rounded  iibrous  nodule,  and  always  at  a  point  whei*e  a 
woimd  from  the  nail  with  the  finger  clenched  might  occur,  and  later 
may  affect  that  of  the  middle  fingt^r,  and  at  times  the  forefinger  and 
also  the  thumb.  The  affected  fingers  (Fig.  90)  are  drawn  by  tense 
bands  towards  the  ])alm,  and  in  severe  cases  may  become  fixed  in 
contact  with  it.  The  skin  being  adherent  to  the  fascia,  is  thro 
thereby  into  tra  nsverse  puckers.    The  aSectioiv  may  \»  dG^s^vxiy^NU 
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frniii  11  <'(inlr:ut««l  t«*n<l<»H  Ijv  llic  lattiT  fni-iiiiii<;  :i  tifrlit  ooitl,  which 
can  In*  tnu-iil  iin«li>r  tlic  aninilar  Ii*r<iiii<'iit,  and  ])y  the  skin  in  thi' 
ens*'  <»i"  tin'  <'nntra<t<'«l  t«'inl«»ii  Im-Iii^  fnT.  I  ii  contniction  of  the  fiisoia, 
nion'ovcr,  two  tcnso  l»aiuls  can  •ri'ncnilly  1h*  tnictKl  to  tho  niilos  of 
tlic  iin^T''!".  \vhcr«*a>  a  «(intract<'<l  t«'ndon  is  ccntmlly  phiccnl. 

Ti*iitiii*nt.  -  Kx<«*]»t  in  th<*  early  stajj^'s.  wlirn  stcjjs  shoiihl  In* 
takt-n  to  ]urv<'nt  InrtlKT  rtmtniction  hy  snitahh*  splints,  <»hist:c 
t<'nsinn.  iVr..  >ul>(utan<'oiis  (Ii\isi<»n  of  tin*  affiM-tnl  ]Hii'tions  of  th«.* 
fas<'ia,  follow<*il  liv  rxti'iisicin,  or  th<'  fxrisicin  {\i  th«»  ctmtnictod  ImuhI 
throu^li   an  ojM-n  as«*ptir   incision  {'/'hit/'frh't*  ntrllti^i)  is  i\Hiiiisit«». 

Su}»cutani'ou>  «livisi(»n  niav  Iw  done  liv 
sin;rl<*  or  !>y  iiinlti])lc  imiM'tun*.  The  hitt4^r 
is,  in  my  (»]iinion,  jui'ferjible  if  the  siih- 
<ntane«»ns  method  is  adoptt*d.  The  ])utic- 
tur«-s  sh«ndd  1m •  niado  oj»posit<^  th«'  jmckei-s 
in  the  .«»kin,  not  in  th«*  (T»'asj'S,  to  ]»ivv«'nt 
tin'  wonnds  from  ^M])in<;  when  the  fascia 
is  str<*t<.'h<'d.  An  ajiparatus  should  lx» 
wnin  for  many  montlis  to  ju-ovont  I'ocon- 
trartion.  in  sj-v^'n*  rasrs  I  have  ohtaiiied 
<x<<'ll«'nt  r«'snlts  hy  tli**  ojM'n  incision, 
.\i"1«'r  this  nn'tln»d.  mni-j'nvrr.  then*  :s  Irss 
liahilitv  tn  r<M'uii  tract  ion. 


90.  —  Dufiuytrvirs 

Ion  of  tho  iml- 

fHdii.      (From  ii 

in   St.    ]{Hrth(»Io. 

••    Hoiipitsil     Mil- 


i»isr,Asi:s  or  iirns.i:. 

HriiS.i:.  win  n-vii-  >itMat«'d,  and  whether 
existing:  natnrallynrtMrmod  adventitiously, 
ai-o  liahlf  to  luMnmi'  arut^-lv  or  chnniiciillv 
inflamc<l. 

Acrvr.    ih'f:sf':is  may    oc«-nr    siM»nta- 

ni'ouslv.     hut     i>s    j^'in'rallv     ex«'ite<l    hv 

injury,  or  umln*'  pn'>snn'  a!s  from  cunstant 

"poling.     The  inflammation  i-onn-s  on  iiitln-r  Muld^nly.  the  jiiirt 

iHJnnnjc  ri^l,  hot.  and  swiilli-n.     It  is  apt  tn  t«iminat«'  in  siiji- 

•ration,  which    if  tim«'ly   inci-ions   nro    n«»t    matlt*   may  iH-mnje 

-arujip  iiiifi  iihh'^iinnous.      Kva]MH-atin;r   lotions,  an   in-luij;  or  a 

JPW  I«H-hPs,  limy    -J  ,ip,,ii,.ti  ,..„.iy^  ,.],,.,.k  th.'  iiiHammation  :  hut  a 

^,  ,     ■  ""iM  iMMiiado  as  s<M»n  as  th'Tr  ait' M^riiMit  suppuration. 

•f  «>A«..wi  A '        '*''l*srriR  is  \i'rv  ai)t  to  oirur  in  hursu'  that  an-  mi1»- 
jecieci  to  contito,    i  *        •    -a  i*  i  i     i  «  i 

'liflii^^^MJi*  •       *^  pnsMui'  or  UTitatnMi.  and  may  Iran  t«»  sj'v<'ral 

^J'»Hn,      Tlnis,   1.  JlHrtu  tH'ltf  htruun-  niinl»lff  mlonftil  iihti 

"'frMtif  nfrnfinn.     In  this  stat«'  tln-v  form  «did)ular. 

''*  ti'inislu('«>nt.  t«'nsi'  nr  flarritl  swellinirs;  tlu-ir  walls 

^*  thic](«>nMl ;  and  tlu'n*  is  n<»  ln'at  or  i*f«ln<-»  of  tin* 
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n'ith  a  ^erowi  or  dark  fluid  containing  small  masses  of  fibrin  re- 
semhling  melon-seeds.  These  iiielon-seod  bodies  may  be  formed  from 
extravasated  blood,  fibrinous  deposits,  or  detached  portions  of 
thickened  synovial  fiinges,  and  their  presence  may  sometimes  be 
detoct<*d  by  tlie  cnickling  sensation  they  give  when  the  bursa  is 
handled.  Sometimes  in  placre  of,  or  together  with,  melon-seed 
bodies,  fibrous  cords  are  found  stn»teliing  across  the  cavity  of  the 
bursii.  3.  They  may  become  enlarged  and  their  walls  (jrtatlif  thickened 
by  inflammatory  infiltration  and  the  deposit  of  fibrin  in  tlieir  interior. 
A  small  centml  cavity  may  remain,  or  they  may  be  solid  throughout; 
They  then  appear  as  firm,  non-elastic,  solid-feeling  tumoiu's,  and 
when  situated  over  the  tuberosity  of  the  ischium,  or  in  front  of  <Ae 
patella,  may  cauno  much  inconvenience. 

Treatment, — When  simply  enlarged,  ^minting  with  the  liniment  of 
ioiline,  or  strai)ping  will  sometimes  disperse  them.  If  this  fails  they 
shoidd  be  imnctured,  the  fluid  evacuated,  the  mehm-seed  bodies,  if 
pi-esent,  s(iueezed  out,  and  finn  pi-essui-e  ai)i)lied.  When  greatly 
thickened  or  solid  thev  must  be  dissected  out. 

The  situations  in  which  these  varioits  conditions  of  the  bursi©  are 
most  frequently  met  with  are : — over  the  patella,  the  housemaid^ $ 
knee;  over  the  olecninon,  the  miner* s  bursa;  over  the  tuber  ischii, 
the  n^eavers  bottom i)x  coachnvxns  bursa;  over  the  gi*eat  trochanter; 
under  the  semi-membi-anosus ;  and  under  the  i>soas  tendon.  Adven- 
titious biu'sio  may  also  be  foiuul  luider  corns  or  over  points  of  bone 
subjecteil  to  pressiu'e,  as  the  metatarso-phalangeal  j(»int  of  the  great 
toe  {bnnioii)y  the  outer  side  of  the  foot  in  talipes  varus,  &c.  (8ee 
Hallux  Valgum  and  Talipes.) 

The  bursa  patella'  is  the  one  which  is  most  fretiuently  affected,  and 
what  has  been  said  about  diseases  of  bursae  in  genenil  applies  par- 
ticularly to  it.  When  acutely  and  diffusely  inflamed  it  may  simulate 
disease  of  the  knee-joint,  from  whicli,  however,  it  may  readily  be 
diagnosed  by  the  swelling  in  the  one  case  being  in  front  of  the  patella 
and  in  the  other  behind  it.  A  few  wortls  mav  also  be  added  con- 
ceming  the  bursa  beneath  the  semi-membranosus.  When  eidarged  il 
forms  a  tense  or  semi-fluctuating  ovoid  swelling  in  the  popliteal 
space,  but  Ixjcomes  flaccid  or  disappears  altogether  on  flexing  the 
knee.  Countta'-irritation  or  pressure  will  genenilly  disjKjrse  it.  If 
these  fail  it  may  be  punctured  or  incised  and  dmined  antiseptically ; 
but  the  greatest  precaution  must  be  taken  to  prevent  septic  changes 
occiuring,  as  it  often  communicates  with  the  knee-joint.  Indeed, 
I  have  seen  several  cases  in  which  acute  suppumtion  in  the  knee, 
necessitating  ami)utation,  has  followed  the  incautious  puncture  of 
th«'se  bursiu.  Tln»  safest  coui-st^  jK'rhaps  is  to  dissect  out  the  bursa, 
ligjitmt3  the  pedi<-l(j  by  which  it  conmiunicates  with  the  knee-joint, 
and  cut  the  i^'st  awav. 
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fiimi  II  (NHitniiliil  trixlcm  hy  tlif  liitt<-i'  fmiinpiK  "  tight  i 
piiu  1»  trniwl  uiulin-  tlic  iinuuLir  lipiiiif  iit,  iiiiil  by  tiw  .- 
cai"i'orthi>  oii»tiu('t<.-«l  ti'iiiloii  luMif!  fiiM'.     In  f(intniotiiin  oi 
iiuirroitT,  two  tenne  luiiili'  <-nn  p-iipnilly  In*  tratod  to  L 
the  tin^T,  wlieroaH  ii  (-<»iti>i<-Usl  tctKlmi  in  centrally  pUci 
Treiilmfiit.~~'Extv\A  in  tin*  parly  rfiifp^f",  when  flte)» 
tnkcii  b>  {iii'viiit  fiiitluT  (iiiitnictioii  l>y  sttitalile  qil. 
h>n>d<iii,  &<-.,  KiilK'iitaiioiUH  tliviKinii  uf  tlin  uffix-tcd  pu. 
fuitt'ia,  {olliiwud  by  i>xU-iiHiiin,  iir  thi<  cxcisiiin  »f  the  wml 
thniugh  uii  ujieii  iiiwjitic  mvirimi  {Tliierfcli'i  method)  . 
Sub('Utniici>iiK  <liiii<ic>ii  may  i 
Hiiifflf  or  by  luultiiilp  piuictun. 
in.  ill  iiiy  (i)>ihii>ii,  iiiffiTuble 
cutaiiprniH  iiiothcHl  in  ii<lo])ted. 
tiiit-H  shrmlil  1>P  muck'  upiHMti- 
iii  the  iikiii,  not  in  tlin  creoBe* 
the  woiukIh  fiiiin  gii]>inf;  wk 
is  Htrctchwl.     An   u]iparatii; 
w<v7i  f<ir  iiiaiiy  moiitha  to  pi 
tniL-tiini.    Ill  wvcii"  i-nses  1 1 
csifllfiit  jTsults   bv  the  o| 
Atn-i-  Ibi-iJicthiKi.  mmwn-M 
liiibilitv  li.iv.-.iiiti-.ifti.in. 


ISnia.E,  wbri 
a  iiiitiinil 


lsr.\9i;i»  OF  BUI!- 
Kituat«l 


•vfoniiedi 


iirf  li.11.1.-  ■ 
tiilliiniifl. 

AiTVi:    iiriis[;-i3  inny   ■■ 

iiiiuii'ly,     but    i-    f.i-iipnill. 

iiijiin-,  i.'i'niiiliK'i'i'i'XHUTe  ni- 

kiin>lin);.     The  infliiiiiiiiLitiiin  <iiiiic-s  im  riithcr  Kud> 

ni>]>enri]ig  fckI,  lidt.  iinil  mwuHiii.     It  is  ii|it  to  ten 

piuKtion,  vhieh  if  timely  ini-isicnis  mi'  not  tnadi 

_aUhuB  ud  lUegmonuuit.     Hviipniitin^r  l<iti<ini*,  «i 

J,  if  Hpiiljitl  emly,  clu-ck  Wv  intlBii 

■  IBIlBtbeinu<leiiH  Mu>n  us  tliii^-iinsifnux 

.   !i)>t  tc.  (Hiiiv  in  biiTML 

inned  prewnre  i.r  initnti'm,  iirul  mav 

Thn-..  1.  liur-'  ,,,.n,  l.,n.,„>  omj 

k  hwtiil  »>mti:„.    Ill  tlii^  stilt..  tlie>- 

n  tniiisliii-<-nt,  tcnw  <>v  Hurr  i.i  Hwelli. 

y  thickcmtl :  nnil  tlii-i-i<  is  im  bput  i< 

fnaj/bfeomefnliinjeii,  »(i"i(/(ff[((ft('cfceN* 


'-»     w 


■*     -M^ 
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ind  the  male  sex, 
an  women,  may  be 
uses. 

-cell  iufilti'atiun  uf 

lusciilar  coat.   This 

ly-elevatc(l,  tough, 

if  the  vesfiK^l.    The 

ince  of  {tmall  latonil 

ilesciug  witli  otlier 

The  iiitliiiniuatory 

new   vessels,   mav 

(l  doj^f'nei'ntion.      1. 

.'hite,  breaking  down 

mto  a  ])iu*ifonn  Hidd 

als,    and  nuniite  oil- 

)loo<l  arc*  at  first  con- 

dch  is  tlir'n  called  an 

/er,  limy  sul)s*eqnently 

lUSH  in  contact  with  the 

the  fattv  material  mav 

*  and  iHjcomo  hxlged  in 

.ies,  wheit>  they  Hcldiim, 

non -infective.     At  times, 

gged,  when  giingi*ene  naiy 

washed  awav  bv  the  blootl, 

i  and  slieath  of  the  arterj' 

ir,  so  i)i"eventing  iK^i-fomtion 

.  v<*ry  inelastic  it  is  liable  to 

.  an  anourvsm  octrm*.     2.  In- 

.'  softening  lime  salts  may  ]x» 

iticati(»n  must  l>e  distinguished 

0  shoi-tlv  mentioned.    Tlie  intima 

■ous  patch,  or  it  may  bi-eak  away, 

cuii'cnt,  thus  constituting  a  nidus 

le  formation  of  a  thnnnbus,  iMii-tion.s 

V  1m3  waslied  awav  bv  the  blocxl  and 

ft  tr  ft 

jU-infiltnition  in  the  inflamed  pitcli 

of  the  former  clianges  may  advance 

.issue,  and  a  dense  iibroid  thickening 

it. — 1.  Tlie  arterv  mav  ])ecome  dilated, 

ft  ft  ' 

'  may  yield  at  the  atheromatou.s  ])atch, 
.'{.  it  may  rui)ture  under  ^i«^lence.  In 
Ic^H'nding  upon  the  loss  of  ehisticity  of 
iiibolisuL  mav  occur  as  ali'eadv  stated, 
ii'urysm,  or  ruptuie. 
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Arteritis  or  inflammation  of  the  aiteries  may  be  acute  or 
chronic. 

Acute  arteritis  was  fonuerly  thought  to  be  of  frequent  occur- 
rence aa  an  idiopathic  affection,  but  as  such  it  is  now  known  not  to 
exist.  Acut^  traumatic  arteritis,  however,  is  very  common,  occur- 
ling  as  it  does  in  the  simple  or  plastic  form  in  the  p^oc^e8s  of  healing 
of  an  arteiy  after  inj  uiy  or  ligiitiu'o,  or  from  the  presence  of  a  non- 
infective  thrombus  ;  whilst  as  a  septic^  infective^  or  suppurative 
affection  it  is  occasionally  mtjt  witli  as  the  result  of  the  extension  of 
septic  or  infective  inflammation  to  an  artery  from  the  surrounding 
tissues,  or  as  the  result  of  the  pivseuct^  of  a  septic  or  infe<'tive  embolus 
brought  by  the  blood-sti-eam  from  a  like  inflaimnation  of  a  distant 
part,  as  the  heart  in  ulcerative'  endtwarditis.  Plastic  or  adhesive 
arttritis  has  already  lK>en  discusscnl  luider  the  Healing  of  Arteries, 
Of  sejdic  and  in/eriire  (iWfnY/a  all  that  need  Ix)  said  here  is  that  when 
duo  to  extension  from  the  suiTounding  tissues  it  may  le4id  to  tho 
softening  and  giving  way  of  the  artoiial  walls,  and,  unless  a  clot 
foniis  above  and  Im^ow,  to  luemonhage ;  whilst  when  due  to  an 
eml)olus  it  may  lay  the  fomulation  of  an  anemysm,  or,  moix»  rarely, 
may  lead  to  the  rui)ture  of  the  v(»ssel.  It  is  believed  to  be  the  chief 
cause  of  aneiu'ysm  in  childn'n. 

Chronic  arteritis,  familiarly  known  as  atheroma ^  mainly 
affects  the  dt^c'iHi'r  layers  of  the  intima,  not,  as  a  nde,  the  other 
coats.  H<'nco  it  is  often  spoken  of  as  endarteritis.  It  is  the  com- 
monest disease  of  the  ai-teiies,  and  to  some  c^xtent  is  generally 
l>rusent  in  i)ersons  over  foi-ty.  It  is  most  freciuf^it  in  the  aoiia  and 
large  vessels,  that  is,  in  thos<;  containing  the  gi'eat<*st  amoimt  of 
yellow  elastic  tissue,  and  is  more  oft<'n  met  with  in  the  arteries  of 
the  lower  than  in  those  of  the  uj)pt^r  limb. 

CaunfM. — Merhanical  strain  or  vascular  tension  is  looked  ui)on  as 
the  most  frequent  (jrifimj  caiLsc.  Tims  it  is  attiibuted  to — 1,  <k*cu- 
]>ations  ntjcessitiiting  si'verc  and  jn'olongcd  exertion  ;  2,  the  abusi^  of 
alc<»hol,  whicli  i)r<Klu('(»s  an  incnnised  and  forcible  action  of  the 
hcai-t;  ,'3,  chronic  Blight's  disease,  in  which  the  blo(xl-i)i*essure,  in 
consecju^'uce  of  caj)illary  fibrosis  or  si)asm  of  the  ailerioles,  is  in- 
cri«as(»d ;  4,  plethoni,  in  which  the  arterial  tension  is  also  niised;  5, 
syj)hilis,  which  is  attendwl  by  fibroid  change  in  the  small  vessels 
and  consiMjuent  increased  vascular  tension ;  and  6,  gout,  in  that  it 
may  ]>rodu('o  Bright's  disease*.  In  addition,  however,  to  the  inci^eased 
vascular  te-nsion,  to  which  the  above-mentioned  conditions  may  give 
ris<',  gout,  >yj>hilis,  and  alcohol  may  also  lead  to  jirimary  degi*nem- 
tivc«   <hang<*rt   in   tht^   coats  of  the   arteries   in   common    with   the 

'genenitions  they  induce  in  the  tissues  gi»nendly  thi'oughout  the 
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body,  and  hence,  together  with  advancing  age,  and  the  male  sex, 
men  being  more  exposed  to  mechanical  strains  than  women,  may  be 
looked  upon  as  prediapvaiug  as  well  as  exciting  causes. 

Pathology, — Arteritis  begins  as  a  small-round-cell  infiltration  of 
the  deeper  layers  of  the  iutima — those  next  the  muscular  coat.  This 
gives  rise  to  characteristic  gi'ej'ish-white,  slightly-elevated,  tough, 
semi-gelatinous  patches  on  the  inner  surface  of  the  vessel.  The 
patches,  which  frequently  begin  around  the  entrance  of  small  lateral 
branches,  increase  by  their  edges,  and  by  coalescing  with  other 
patches  produce  extensive  tracts  of  the  disease.  The  inflammatory 
infiltration  in  conse<[uence  of  the  absence  of  new  vessels,  may 
luidergr) — ^1,  fatty;  2,  calcai-eous;  or  3,  fibroid  degeneration.  1. 
The  jMitches  foriuf^rly  gi't«y  becDUie  yellowish- wliite,  breaking  down 
into  a  cht^esy  mass  or  completely  liquefA'ing  into  a  puriform  fluid 
consisting  of  fatty  dfihria,  cholesterino-crystaLs,  and  minute  oil- 
dixips.  The  layei's  of  the  intima  next  the  blocxl  are  at  first  con- 
tinued unbroken  over  the  fatty  patch,  which  is  then  called  an 
atheromatoua  abscess.  These  layers,  however,  may  subsequently 
give  way,  leaving  the  softened  and  fatty  mass  in  contact  with  the 
blood  (the  atheromatous  nicer).  Portions  of  the  fatty  material  may 
now  be  washed  away  by  the  blood-sti'eam  and  ])ecome  hnlged  in 
some  of  the  smaller  ai-teries  and  capillaries,  where  they  seldom, 
however,  do  any  hai-m,  as  the  emboli  are  non -infective.  At  times, 
however,  a  larger  vessel  may  become  plugge<l,  when  gangi'ene  may 
ensue.  As  the  atheromatous  mateiial  is  washed  away  by  the  blood, 
fibroid  tliickening  of  the  external  coat  and  sheath  of  the  artery 
takes  place  oi>po8ite  the  ba«e  of  the  ulcer,  so  preventing  perforation 
of  the  arter}' ;  but  as  the  new  tissue  is  veiy  inelastic  it  is  liable  to 
yield  to  the  press\u*e  of  the  blo<jd  and  an  aneurysm  occur.  2.  In- 
stead of  the  patch  undergt>ing  fatty  softening  lime  salts  may  be 
deposited  in  it.  This  secirndary  calcification  must  be  distinguished 
fi'om  the  primary  calcification  to  be  shortly  mentioned.  The  intima 
may  be  continued  over  the  calcareous  patch,  or  it  may  bi-eak  away, 
leaving  it  exposed  to  tlio  blood  current,  thus  constituting  a  nidus 
for  the  de])osition  of  fibrin  and  the  foiination  of  a  thi-ombus,  porticms 
of  which  again  in  their  turn  may  be  washed  away  by  the  blood  and 
form  emboli.  3.  The  small-cell-infilti*ation  in  the  inflamed  patch 
instead  of  undergoing  either  of  the  fonner  changes  may  advance 
to  the  production  of  fibrous  tissue,  and  a  dense  fibroid  thickening 
result. 

The  effects  of  chronic  arteritis, — 1.  The  artery  may  become  dilated, 
elongated,  and  tortuous ;  2,  it  may  yield  at  the  atheromiit<^)us  patch, 
producing  an  aneurysm  ;  and  3,  it  may  rui)tm*e  under  violence.  In 
addition  to  th(;  above  effects  depending  upon  the  loss  of  elasticity  of 
the  vessel,  thrombosis  and  embolism  may  occur  as  ah-eady  stated, 
and  give  riso  to  g.'jngione,  aneiu'ysm,  or  ruptuie. 
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tii'fftta. — Except  in  the  superficial  vessels,  where  atheroma  ia  pro- 
ductive of  rigidity  and  a  tortuous  condition  of  the  arterj*,  it  gives  no 
special  evidence  of  its  presence. 

Syphilitic  arteritis  is  the  term  applied  to  a  fibroid  change 
occmring  (^hiefly  in  the  smaller  arteries  during  the  later  staget*  of 
8yj)hili8.  It  is  most  common  in  the  arteries  of  the  brain.  The  change 
consists  in  an  extensive  infiltiiition  of  small  round  cells,  whicli  hiter 
become  develoi)ed  into  an  imperfect  fibrous  tissue.  The  inner  coet 
is  chiefly  affected  and  l)ecumes  gi-eatly  thickened,  so  that  the  lumen 
of  the  vessel  is  almost  or  entiiely  obliteiiited.  The  outer  coat  ia 
likewise  implicated,  but  to  a  less  extent,  while  the  muscular 
coat  either  escajx^s,  or  is  merely  enci-oachecl  ujwn  by  the  cells 
infiltrating  the  inner  coat.  The  disease  is  verj'  chronic,  and  may 
terminate  in  thrombosis,  or  may  lead  to  the  formation  of  an 
aneiuTsm. 

Obliterative  ARTERITIS,  SO  calle<l,  is  a  rare  disease,  charac- 
terized by  gi-eat  pain  spreading  up  the  coui-se  of  the  artery,  loss  of 
pulse  in  the  vessel,  and  often  gangi'ene  of  the  part  supplied  by  it. 
It**  pathology  is  not  known,  but  there  is  evidence  that  points  to  its 
dejK'nding  more  on  some  nerve  change  than  on  an  inflammation  of 
the  arteiT  itself. 

Primary  degexeratiox  of  arteries. — We  have  already  seen 
that  fatty,  calcareous,  and  fibroid  degt»neration  may  follow  dironic 
enthirteritis.  These  changes  may,  however,  occur  as  primary  affec- 
tions, and  may  next  be  considered. 

Primary  fatty  deyeneration  begins  in  the  superficiid  layers  of  the 
intima,  imme<liatoly  under  the  endotheliiun.  It  ttikes  the  form  of 
yellowish-white  jiatches,  very  slightly  i)rojecting  into  the  vessel. 
The  })atches  can  bo  rea<lily  strii)i>ed  off  from  the  deeper  Liyers,  which 
when  thus  ex])0sed  are  foiuid  healthy ;  whereas,  in  atheroma,  it  is 
the  deeiH'r  layers  which  are  the  seat  of  the  disease.  The  disease  is 
attended  with  no  signs,  and  is  of  little  pmctical  interest. 

Primary  calcijiratiuit  is  of  more  iiniwrtance.  It  should  be  dis- 
tinguished fnnn  calcifiaition  occuiTing  as  a  sc^condarj'  chtuige  in 
endarteritis.  l*rimary  calcification  lK*gins  in  the  circular  muHCular 
fibres  of  the  middle  coat,  and  is  more  cx)mmon  in  the  smaller  than 
in  the  larger  arteiies,  and  in  those  of  the  lower  than  in  those  of 
the  upi)er  extremity'.  It  is  a  disease  of  advancing  age,  and  is  a  fre- 
(juent  cause  of  senile  gjingi(»ne  in  that  the  aiteries  are  ccmverted 
into  rigid  tul)es  and  the  circidation  through  them  is  in  conse<|uence 
greatly  imiKnled.  Thrombosis,  moreover,  is  veiy  liable  to  occur. 
In  primarj'  calcification  th<»  lime  salts  are  deposited  in  tlie  f{»rm  of 
rings  (Fig.  91)  inst<'a<l  of  in  iri-egular  ]»atc'hes  as  in  seconilaiy 
calcification. 

Fibroid  dryeneraiion, — For  a  description  of  this  a  work  on  Medicine 
must  be  consulted. 


SPONTANEOUS  AXEURYSM. 


249 


ANEUBYSM. 


An  aneurysm  is  a  tuinoui'  containing  blood  and  comniimicating 
with  the  inteiior  of  an  artery.  Aneurysms  may  be  divided  into  two 
main  classes,  the  spontaneouSy  which  are  the  result  of  disease  of  the 
vesftiel- walls,  and  the  traunuitu\  which  ai-e  due  to  a  dii-ect  injur\'  of 
the  arten'  and  extravasation  of  blood  into  the  tissues.  Here  the 
spontaneous  only  will  receive  attention.  The  tiiiumatic  are  described 
under  Injuries  of  Aiteries  (p.  181). 

Spoxtanp:ous  axeurysm. — Cause, — Aneurysms  are  mostcommon 
at  that  age  when  the  coats  of  the  arteries  are 
liable  to  l>e  weakened  bv  disease  whilst  the 
muscular  system  is  still  vigorous,  and  are  chiefly 
met  with  among  those  whose  occupations  subject 
them  to  sudden  or  inegular  strains.  Hence, 
the  frecjuency  with  which  they  occur  in  soldiers, 
sailors,  and  the  labouring  classes,  and  in  men 
rather  than  in  women.  The  chief  prediiposing 
cames  are — 1,  atheroriuiy  whereby  the  coats  of  the 
ai-tcry  are  softened  and  unable  to  resist  an  in- 
creased expansile  pressure  of  the  blood;  and 
2,  embolism  which  may  lead  to  inflammatory'' 
changes,  and  conseiiuent  weakening  of  the  arterial 
walls  immediatelv  above  the  em]M)lus.  Tlius  the 
conditions  which  iudu(!e  atheroma  and  embolism 
may  also  be  considered  as  prtulisi)osing  causa**  of 
aneurysm.  Of  these,  however,  syphilis,  the  abuse 
of  alcohol,  continued  vascular  strain,  and  ulcera- 
tive endocanlitis  may  bo  esixjcially  mentioned. 
Syphilis  is  by  far  the  most  common  aiuse  of 
aneurj'sm  in  women.  The  excitintj  causes  uro 
»uch  as  iinxluce  the  rupture  or  wlding  of  the 
diseased  coats,  either  {a)  by  direct  mechanical 
violence,  or  {b)  by  increased  blood-pressiut)  in 
the  vessel  owing  to  violent  and  sudden  action  of  the  heaH  and 
obstruction  by  muscular  contraction  of  the  capillar^'  flow.  Hence, 
blows  or  strains,  mental  emotion,  and  violent  and  sudden  exertion 
of  all  kinds  may  be  mentioned  as  exciting  causes. 

Process  of  formation. — An  aneiuysm  may  be  formed  in  several 
ways  : — 1.  By  the  simple  dilatation  of  a  diseased  poilion  of  an  artery 
due  to  the  yielding  of  tho  softened  coats  to  the  expansile  force  of 
the  blotxl  ciuTcnt.  2.  By  the  giving  way  of  the  internal  and  middle 
coats  at  the  diseased  f<pot,  and  the  yielding  of  the  external  coat  to 
the  force  of  the  blood.  This  is  the  commonest  way  in  which  an 
aneurysm  is  fonned— the  elastic  fibres  of  the  mteY\\vx\  eov\\.  \3ls  "^^ 


Fio.  91.— Primary 
calcification  of 
arteries.  (St. 
Bartholomew's 
IIoHpital  Mu- 
seum.) 
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result  of  the  atheroma  soften  and  break  down,  the  middle  coat  gives 
way,  and  the  external  coat,  unable  to  resist  the  blood-pressure,  is 
bulged  out,  forming  the  sac  of  the  aneurj'sm.  3.  By  the  giving  way 
of  all  the  c'oatrs  at  the  diseased  spot  and  escajK)  of  the  blood  into  the 
tissues  which  lx»conie  condensed  around  it  to  fonii  a  sac.  4.  By  the 
giving  way  of  the  external  and  midiUe  c<jats,  and  the  protniBion  of 
the  internal  cwit  through  them  (very  rare) ;  and  o.  By  the  giving 
way  of  the  internal  and  pail  of  the  middle  coat«,  and  extravasation 
of  the  blood  l>etween  the  lavers  of  the  middle  coat. 

Structure  of  an  aneurysm, — An  anemysm  consists  of  a  sac  and  its 
contents.  The  «ac  may  consist — (1)  of  all  the  coats  of  the  arterj*, 
Fig.  92,  A  and  B ;  (2)  of  the  external  coat  oidy,  Fig.  92,  c ;  (3)  of 
condcfusod  tissues  external  to  the  ai-tcrj',  Fig.  92,  F;  (4)  of  the 
internal  coat  only  (vorj-  nire),  Fig.  92,  d;  (o)  of  the  separated  layerH 
of  tlie  middle  coat,  between  which  the  blood  has  been  forced,  witU 
tlie  external  and  internal  coats  on  either  side  (dissecting  aueuryion). 
Fig.  92,  E.     The  ])nictical  point,  however,  to  be  bonie  in  mind,  \a 
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Fuj.  \i'l. — Diagiiiiu  illuftnitin^  the  structure  of  an  aneurysm. 
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tliat  it  is  (inlv  whilst  the  aneurvsm  is  small,  and  then  by  dissection 
alone,  that  these  distinctions  can  1m>  made  ;  and  that  as  the  aneur^'sm 
increases  in  size  the  tissues  around  iMTome  condensi.»d  and  blended 
witli  the  sac,  which  may  finally  1m»  fonned  almost  orentii'elv  of  these 
tissues.  Thf  coufviilK  of  the  mr. — When  an  aneiu'ysm  is  first  fonned, 
the  sac  cont^iins  only  fluid  blcxKl;  iibrin,  however,  is  gradually 
d<'posited  from  the  1)1o(m1  in  concentiic  layei*s  ujMni  the  internal 
surface  of  the  siU',  so  that  after  it  has  exist<Ml  some  time,  the  con- 
t«'nts  are  partly  solid  laminated  fibrin,  and  partly  coagulated  and 
iluid  bl(MMl.  Next  the  wall  of  the  stic  th<^  fibrin  is  laminate<l,  firm 
ami  coin])ress<'d,  and  of  a  yellowish-white  colour;  but  towards  the 
mouth  of  the  sa«^  it  becomes  softer  and  moist^T,  and  of  a  reddish 
colour  ;  whilst  that  in  contact  with  the  fluid  blood  merely  ri'sombles 
onlinary  1>1o(m1  coagulum.  In  an  aneurysm  that  has  been  cured, 
th4*  whole  siic  will  j^rcnerally  1h.»  found  thus  filled  with  laminated  clot, 
which  has  In'cn  ajitly  likened  to  the  ajtiH^ai-ance  javsenteil  by  the 
fi'Jction  of  an  oni<«i  (Fig.  93).  Whei*i>  the  cun^  has  taken  place  in  a 
few  hours,  it  is  i>rolKiblc  that  tlu^  greater  \w.vt  of  the  mateml  filling 
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tlie  aac  IB  luei-ely  blvud  cuagulum,  as  in  eucfa  inBtancea  tiie  tame 
would  probably  be  too  ehort  for  fibrin  to  be  deposited. 

Clabbification. — Spontaneoua  aneuryBmB  may  be  divided  into 
tbe  fueifunn,  the  sacculated,  and  the  diasectmg. 

1.  A /u»i/orm  anruri/tm  m  &  dilaiatioa  of  the  whole  circumference 
of  a  poitiim  of  an  artcrj'.  The  sac  coneista  of  all  three  coats,  and  is 
continuous  with  the  lumen  of  the  arteiy  at  each  end  (Fig.  92  a). 
The  dilated  portion  of  the  ai-tery  is  also  elongated,  as  is  well  seen  in 
aneurj'Bmi!  of  the  arch  of  the  aorta,  where,  in  consequence  of  such 
elongation,  the  three  primarj-  branches  are  much  further  apart  than 


iioruial  (Fig.  93).  l''ii»iform  ancurj'sins  ui'e : 
that  routain  much  yelUiw  elustic  tisxue,  an  the  iiiiita  iiiiil  its  primary 
branchus  nn<l  tlie  <wntiguuuB  iiortioiiii  of  the  iliac  aud  femonil 
urtericM.  Tlii'y  ufti'n  attain  ii  largo  mze,  and  after  they  have  existed 
itonie  time,  freijiiently  beeonie  sacculated  from  the  unt^unl  ^'ielding 
of  their  wallH.  Thi-  waDs  themselves,  though  sometiuios  thiiwed, 
are  inntv  uftcn  thiclK'ned,  and  are  highly  atheromatous.  Latuinuted. 
fibrin  is  seMoni  found  in  them,  us  the  circulation  does  nut  as  u  rule 
becuine  suKiciently  retarded  to  allow  uf  itD  dejiosition. 

2.  A  Mfciili'M  iiueim/tm  is  one  in  which  dilatntum  (H'cnrs  in  part 
vf  the  I'ircumfel'cni'e  uf  the  artery  uiily  (l-'i^.  92,  u,  c,  iind  !>].  It 
may  consiHt  of  nil  three  coats;  but  much  mure  often  the  internal 
and  middli'  cnut.-  give  way,  aud  it  is  tunned  iit  cmly  the  o^tftnoSk  J 
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coot,  or  after  it  hns  existed  eoino  time,  chiefly  of  the  condeimed  cel- 
lular tissue  arounii,  Aiwirding  as  all  throe  coats  are  or  are  not 
pn-iM>nt,  the  iiueurj-sni  wus  foniierly  spoken  of  ou  true  or  /aUr. 
Af,  however,  it  is  only  tlip  mnallpst  anciiryenix  that  can  consist  of 
all  thnie  ciKits,  the  true  aiicurymn  could  hanlly  bp  said  ever  to 
oi!cur,  an<t  nil  Haci'iilatiil  nneiirysiiiij  wctl'  then  called  false — the 
iilwuiility  of  which  is  self-evidt-ut.  An  tJicM.'  anciirynns  increHHe 
in  HiKc,  the  s:ie  ci>me:i  ti>  (-riiiirist  ahiiust  eutirely  of  the  tiiwueM 
nriiuiid.  Vliilst  they  aiv  Mtill  encloHcil  by  on«  of  the  coate  of  the 
artery,  tht;y  are  eonietitiieM  eutled  rircuiiurriln-it,  and  after  all  the 
eoiits  have  {nveri  wuy.  miitftntire  or  diffmrd  (Fig.  92.  f).  As  the 
tenn  diffused,  however.  U  sometimes  applied  to  a  leaking  or  rui>- 
tunil  aucur^-Hiu,  it  luid  Ktter  be  diwontiimed.  Keiirlr  all  saccu- 
hitvA  ununrysiiiti,   whcu  thev  have  existed  BUiiie  time,  are  of  the 


Fia.  114. — Diniiniia  to  Bbor  TuellioilB  of  BjiontitueoUH  fan  of  Bneurysiu. 
A.  Ly  lamiii.iti.Ml  tilirin  {iirlin  (■/«/),  a.  Uy  I'liifiaing  of  artery  below,  c.  Iiy 
preHiurG  <if  unvuryiiMi  on  arlvrv  :iliorc  moath  of  iw:,  n.  by  iiluggioe  of  uouth 
of  use  and  foniialiou  of  onlin^fy  tioasultiia  {/"'»*'«  «'o'). 

lin  a  considerable  aiouunt  uf 

■lie  in  which  the  iiitcniiil  nmt  of  the 
c'liit  hiivi'  },-i»eii  way.  and  the  hhxxl 
»i)  liiyi'i'ri  of  thc>  iiiidillc  coat  for  n 
lO  I'olu'M-  ..f  the  artfly  (Fi;;.  i»2,  e). 
h  and  thoracic  porlioii  of  the  aorhi. 

I  the  LiyerH  of  the  middle  coat,  or  it 
of  tl)e  external  coat  into  tie  titiHues 
<f  the  internal  emit  lower  down  the 

men  of  the  artcri-. 

■sin  iiiuy  tenninato   in   sjiontjineoiw 

te  phicc :— A.  Hi/  the  i/ro'liuil  ilrpotit 
■  ■  ■/  mna„rr  on  f  ji..  wiills  at  the 
■tniilftely  c.nsi .lid.it. -d  (I'V  »*.  .*)■ 
II  und  shrinking  iHtimies  cmiveiled 
LiUH  tissue.  Tlie  [ii-tiTj-  under  such 
ioiL",   c)r  become  coiivcrted  into  n 
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fibrous  cord  iis  far  iih  the  first  collateral  brancli  above  and  below 
the  seat  of  the  aneurysm.  Such  a  favounible  termination  may  be 
brought  about  l)y  tlio  n'tunlation  of  the  bhxKl  current  induced 
by — (1)  the  lowoiing  of  the  heart's  action  ;  (2)  the  pressiu'e  of  the 
aneinysm  on  the  ai-tery  above  its  opening  into  the  sac  (Fig.  94,  c) ; 
(3)  the  jKtrtiai  blocking  of  the  mouth  of  the  sac  with  a  piece  of  de- 
ticherl  coagulum ;  (4)  the  impaction  of  a  piece  of  clot  in  the  artery 
below  the  mouth  of  the  sac  (Fig.  94,  b)  ;  (5)  the  pressui-e  of  another 
atieurj'sm  or  of  a  tumoiu*  upon  the  oi-teiy  above  the  sac  or  on  the 
sac  itself ;  (6)  the  aneurysm  rupturing,  and  the  effused  blood  com- 
pressing the  arterj'  leacUng  to  the  aneiu^'sm.  B.  By  the  filliuy  of 
the  sac  with  ordiuan/  rMtgulum,  the  passive  clot  as  it  is  called,  in 
c<mtradistinction  t-o  the  deposit  of  lamuiated  fibrin  {the  active  dot). 
This  coagidation  of  the  blood  in  the  sac  may  Ix;  brought  about  by — 
( 1 )  the  compute  blocking  of  the  mouth  of  the  sac  by  a  piec»o  of  de- 
tached clot  (FiiX'  94,  1)),  or  (2)  the  complete  plugging  of  the  artery 
above  and  below  the  aneurysm.  The  clot  may  then  imdergo  the 
ordinary  changes  that  occui-  in  the  so-called  organization  of  blood- 
clot  and  be  converted  into  fibrous  tissue,  c.  By  the  inflammation 
and  ttluHffhiiiy  of  the.  sac  and  the  plugging  of  the  artery  above  and 
l>elow  with  clot  and  the  subsequent  changes  described  under  the 
spontaneous  airest  of  hiemoiThag*>. 

A  fatal  term ''nation  may  be  biought  about  by — 1,  ruptui-e  of  the 
sac ;  2,  inflammation  and  sloughing  of  the  sac  attended  by  haemor- 
rhage; 3,  pressiue  upon  impoi-tant  pai-ts;  4,  gangrene  due  to  the 
ol>struction  to  the  circulation  in  consequence  of  the  large  size  of  the 
aneuiTsm,  or  to  the  ]>lugguig  of  a  largr^  veswd  by  a  portion  ot  de- 
tached clot ;  o,  genenil  constitutional  distiu-lxance.  Euptiu^  when 
it  occurs  into  a  serous  cavity  is  genemlly  by  a  rent  or  fissui-e ;  into 
a  mucous  canal,  by  a  small  round  ulcerated  oi)ening;  on  to  a  cuta- 
neoas  surface,  by  sloughing  of  the  skin  covering  the  sac.  In  the 
first  case  the  rui)ture  is  generally  mpidly  fatjil  from  excessive 
haemorrhage ;  in  the  last  two,  as  a  rule,  only  after  i*ei)eated 
haemorrhage's,  the  slough  having  at  first  a  tendenc^y  to  cause  the 
coagulation  of  the  blc)od  and  block  the  ojjening. 

Pressure  effects. — Th(»  i)ressure  of  the  sac  of  an  aneiu'ysm  may 
cause — 1,  inflammation  and  condensation  of  the  parts  around, 
which  thiLs  Imm-oiuc  blended  with  the  sac ;  2,  diminution  or  ob- 
literation of  the  lumen  of  a  larg(»  vein ;  and  hence  3,  cedoma  and 
dilatation  of  the  sujxn-ficial  veins;  4,  iiritation  or  interruption  of 
the  conducting  ])ower  of  nerves  giving  rise  to  pain,  spasm,  or 
paralysis;  5,  erosion  of  the  bones  and  cartilage;  6,  obstruction  ol 
the  opsoj^hagus,  trachea,  or  thoracic  duct. 

Effects  on  the  circulation. — nj^)ertrophy  of  the  left  ventlioli^l 
heart;  obstruction  of  vessels  and  enlargement  of  the 
channels ;  syncope,  and  gangrene.  ■ ' ' 
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rtVMPTOMH  ANDSIOSa  OF  EXTBRKAL  AXKfBTHM.— Thc  llttpnl 
is  usually  ttrnt  drawn  to  the  diaease  by  piiin,  HWelling>,  anil  _ 

of  DKUCular  weuknew,  or  by  HtiSnosx  in  u  joint,  Ou  i-xniuinnticm 
H  tumour  is  disroYcred  in  the  roiirM<  nf  the  ntoiu  urton-.  It  ]i»l- 
ntea,  and  tho  piUfiati'in  w  apaniilr,  thut  is,  un  plucinf;  tho  hitnd 
upon  tho  nneurymn,  it  i»  fpH  lit  w»ch  systiile  of  the  henrt  to  vnlnrirn 
in  every  direction,  (ir  if  thn  hundi;  nro  plni^  on  ritUer  siilc  of  ti« 
tumour,  thpy  nre  unen  to  be  slightly  HOiNLmtt^l  nt  rnch  puliation. 
If  the  artery  cm  the  canlinc  tddo  nf  the  tuniMir  cian  lie  lyuiipn-mmt. 
the  piUmtinn  of  the  tuiiinur  in  fi'lt  to  oevw,  iiud  thi>  tnuioiir  itmlf  to 
Ih'couio  jHTei'ptibly  Mmullfr  and  les»  tnnM^  On  ii-BBcttiuu  o(  the 
prtwanre,  however,  it  iitiirkly  fills  u^n  in  two  or  tliiiw  forcible 
pulmticmo,  Mid  resumes  itn  lonnnr  rhnrnctiny.  <)ii  iiiixinR  tlm 
limb  the  ptdxittiou  in  k'na  fun.-ilik' ;  on  luweriiiK  the  limb  more 
fnruilile.  tho  tumour  at  th«  nunn  timei  bnrnminf;  mon-  biine.  Tho 
polMe  below  thu  tunioiir  in  imiullDr  on  the  aSc'ctMl  tli&n  on  tlio  wiand 
ndc,  and  a  sjihyjiniiigi'iipliie  tnicing,  if  tnki 
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Pio.    9!\  —  Sphjgmi^ntiihie  tmciiiK  i 

Kiieiicyini   (BJ  (wmparcd  witb  {hut 
(Afi«r  )liiliunic4.) 

dflavivl  on  the  ilisfUM^il  ude  and  iliniiiiiHlit-iI  tii  fortv.  tho  truing 
Iwinii:  lew  abrupt  in  its  rise  and  inon-  rouTulinl  (Fig.  O.'i,  n).  On 
linti-ning  with  tin-  ntethowip*.  u  bruit  m  heard  iu  most  eusu*.  In 
nnuequentv  of  pivsauro  on  the  vein  comixiKinding  to  ihp  artery, 
thorn  is  often  a'dtuua  of  the  {mrt  lielow.  and  tiometinii.'B  vancoKity  nf 
th*  NUptirflcial  veinn. 

In  inUrnal  anrar^tm*.  no  tumour  miiy  be  felt;  tlie  sipm  are 
tfaiii  often  uWiire,  and  Ihi'  dintiiiiHUH  will  [Ipjiend  upon  the  efTedit 
the  anpur>'xni  pnxiutrn  by  preiuiing  uimii  iiuixirtant  parts.  Thus, 
in  thonii'ie  anon ry mis,  then.'  nuiy  be  jHiin.  dyspniea,  dyiipha^. 
oongh,  uphimiu,  itUatation  of  the  pupil  un  oin^  nide,  unhirgumeut  of 
the  ((u)iBrlici«l  vein*,  and  lhU-itw  of  one  iimi ;  sipis  reaiUly  expLun- 
able  hy  tlio  presBure  on  (he  nerven,  trachea,  bmnehi.  utHipltugus, 
and  ftrterie*  luid  veins  of  the  thomx.  lint  for  u  mom  detAiltid 
agoount  of  tho  sjiupt'dn-  of  intemnl  aneurysm,  u  work  on  Mmticino 
uiUiit  be  (tin«iilu?i]. 

Thx  *igiu  o/  nn  amurf/nn  iiinhrgoiay  tjumtannmi  riirr  uif  usually 
obvioUM.     Th«>  tumour  Hpc-n^awe  iu  siso,  and  the  puhntion  in  '' 
gndoMlix  Imb  an<l&nai\y  eeases.     At  timea  a  rapid  euro  may 
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the  pulsation  then  ceases  suddenly,  and  the  tumoiu*  is  felt  to  be 
hard,  the  patient  often  complaining  of  gi-eat  pain  at  the  moment  of 
consolidation. 

The  signs  of  a  leaking  aneurysm^  n'.c,  an  aneurj'sm  in  which  blood 
is  beginning  to  be  slowly  effused  into  the  tissues,  are  as  follows :  — 
The  pulsation  is  less  distinct,  the  outline  of  the  tumoiu*  less  circiun- 
scribed,  the  growth  progressive,  and  the  i)res8Ui'e- signs  are  more 
urgent. 

The  signs  of  sudden  rupture  of  an  aneurysm, — 1.  If  the  rupture  is 
into  a  serous  cavitj',  the  signs  are  those  of  internal  lifenioirhage, 
rapidly  followed  by  death.  2.  If  into  a  mucous  canal  there  will  l)e 
sudden  haemoptysis  in  the  case  of  the  trachea  or  bronchus,  htema- 
temesis  in  the  case  of  the  a»s()i)hagus  or  stomach,  melrona,  if  the 
patient  lives  long  enough,  in  the  case  of  the  intestines.  '^.  If  the 
blood  is  effused  into  the  tissues,  there  will  Ih»  i)ain,  faintness,  loss 
of  pulsation  and  bruit,  rapid  inci-case  in  the  size  of  the  swelling, 
oedema,  coldness,  and  cessation  of  the  i)ulse  in  the  parts  below, 
followed  by  increasing  syncope  from  loss  of  blood,  or  if  death  does 
not  soon  occur,  by  gangrene.  4.  Ruptm*e  ext  n-nally  is  verj-  nire; 
the  signs  are  evident. 

Diagnosis. — An  aneiuysni  may  have  to  be  diagnosed  from  simple 
dilatation  of  an  artery-,  an  abscess  or  tumour  over  an  arterA',  a  pul- 
satile tumoiU'  of  bone,  and  enlargement  of  the  tb^Toid  gland.  In  a 
simple  diiafation,  then^  is  an  absence  of  bruit.  In  an  abscess  (^r 
tumour  ovn'  an  ((rtery,  tho  pulsation  is  not  exjiansile,  there  is  no 
bruit,  and  the  swelling  is  not  emptied  or  made  less  tense  (m  com- 
pressing the  ail^'iT  alK)ve.  A  tumour  can  often  b«»  lifte<l  from  the 
vessel.  In  the  case  of  an  (iliAcess^  there  will  ]>robably  Ih'  a  history' 
or  sigTis  of  previous  inflammation.  In  a  tumour  raising  an  artery 
over  it,  the  pulsation  is  only  felt  in  the  com-se  of  the  ai-tery,  and 
there  is  no  expansile  pulsation  in  the  swelling.  In  pulsatile  tumour 
of  hone,  the  pulsation  is  not  equally  exi)ansile  all  over ;  and  although 
pidsation  is  stoj)ped  on  comi)ressing  the  artery  above,  the  swelling 
does  not  become  smaller  like  an  aneiu*ysm,  or  refill  on  removal  of 
the  pressure  in  two  or  three  beat«  of  tbe  heart.  Poilions  of  ex- 
panded bone  may  also  l)e  felt  in  parts  of  the  tumoiu*,  and  there 
may  be  glandular  enlargement  •  and  otber  signs  of  malignancy. 
From  an  enlarged  thyroid  gland,  a  carotid  aneurysm  may  be  dis- 
tinguished by  the  gland  moving  with  the  larynx  on  deglutition. 

Treatment. — In  no  disease,  perhaps,  has  an  accunite  knowledge 
of  its  pathology  done  moi*o  to  ensure  success  in  treatment  than  in 
aneurv'sm.  The  older  Surgeons,  believing  that  the  clot  i)ossessed 
vicious  j)roperti(»s,  directed  their  efforts  to  the  emptying  of  the 
sac ;  and  it  was  not  until  the  fact  became  fidly  recognised  that 
Natui'e's  method  of  ciuing  an  aneurj'sm  was  by  filling  the  sac 
with  organizable  clot,  that  the  lamentable  results  attftiv^iv^  \jQfe 
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treatment  of  aneurvsni  in  olden  timen  pivo  place  to  the  brilliant 
RU0ce88e8  of  modem  Hnrj>erv.  Our  treatment  at  the  present  day 
irt  therefore  directed  rather  to  aiding  or  promoting;  Xatiiro's  efforts 
than  to  thwai-ting  them.  Thiw,  the  modern  Surgoon,  by  meann  of 
rest,  low  diet,  recumbency,  and  cei*tain  medidneH,  endeavours  to 
lessen  the  force  of  the  blocMl-ciurent  through  the  sac,  and  thus  to 
aid  Xatiu'e  in  tlie  dejiosition  of  himinatod  librin.  By  compruHsion 
or  ligature  of  the  aiieiy  between  the  aneiuysm  and  the  heart  he 
aiiuH  at  diminishing  the  flow  of  blood  tlirough  the  arteiy  leading  to 
the  aneurynm,  and  in  this  manner  seeks  a  like  result.  By  manipu- 
lation and  the  use  of  the  distal  ligature^  he  endeavours  to  copy  the 
method  of  sponfcineous  cure  that  is  sometimes  brought  about  by 
th(»  i)lugging  of  the  ai-t^^ry  lx?yondtlie  aneurysm ;  whilst  hy  flexion^ 
he  imitates  Nature's  mc^thod  of  cuit)  ]>y  the  i)ressure  of  the  aneur^'sm 
itself  on  the  ai-terj'  <.'ither  above  or  Ik*1ow  the  s»ic.  The  treatment 
of  an»nuTsm,  therefore,  may  l>o  divided  into  the  medical  or  gi*neral, 
and  the  surgical  or  local. 

Medical  treafmfHt. — Both  internal  and  extenial  aneiurysms  have 
been  ciu-eil  bv  medical  treatment  alone.  Indeed,  in  some  forais  of 
internal  aneurysm,  it  is  tlie  only  means  tit  our  command.  In  ex- 
ternal  aneiu'vsms.  however,  lfK*al  treatment  in  additi(m  is  nearlv 
always  exiMKlient  or   necessiiry.     Absolute   rt»st,  lx)th  bodilv  and 
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mental,  should  ])e  enjoined;  the  j)aticnt  must  lie  in  Ijed,  and  must 
not  move  for  any  jnu-jjose  whatever,  not  even  to  feed  himself.  The 
diet  should  Ix^  limited  in  quantity,  luistimulating  but  nutritious  in 
quality,  and  the  fluid  portion  i*estricted  as  much  as  jHTssible.  The 
following  diet  scale  is  advised  l>y  Mr.  Jolliffe  Tufnell : — Bread  and 
butter,  4  ozs. :  meat,  3  (»zs. ;  potatoes,  3  ozs. ;  fluid,  8  ozs.  in  the 
twenty-four  hours.  Small  iv]H'ated  bleedings,  where  theit?  is  ex- 
cessive action  of  the  heai-t,  or  the  i)atient  is  plethoric,  may  (H*ca- 
sionallv  1k'  useful.  Medicines  seem  to  have  little  eflicacv,  but 
i«Mlide  of  potiissium  u\  largo  d(»ses,  acetate  of  lead,  aconite,  and 
digitalis  have  In^cn  reconnnended,  either  for  ju'omoting  the  coagu- 
lation of  the  blo«)d,  or  retimling  the  heart's  action.  AMici-e  there  is 
a  history  of  sy]>liilis,  icnlide  c»f  j)otassi\nn  should  certainly  l)e  given. 
Sunfir.'tl  treiitmntt.-  '\\\  all  suitjible  cases  of  external  aneur^'sm 
]>rcssure,  when  it  can  Ik*  ajijilicd  ]>Mtween  the  aneurysm  and  the 
licart,  should  first  be  tried,  aided  imder  certain  circinnstiin(*t»s  bv 
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the  uiethod  of  flexion.  Hut  these  failing,  or  a])]H'aring  unsuitable, 
the  artery  should  1m»  tied,  if  jiracticable,  on  the  proximal  side,  and 
iir«-f«'r.i])ly  at  some  tlistanco  from  the  sac  wh<»re  the  arteiT  is  more 
likely  to  1k»  healthy.  Where  ja'essiuv  or  ligature  cannot  l)e  UHcd 
on  the  ]»roxinial  side,  as  for  instance,  in  aneurysms  at  the  root  of 
th<'  neck,  it  becomes  a  ([uestion  whether  we  slumld  try  distill  pres- 
sure or  ligature,  scratching  the  wall  with  n(»edles  (Macewen^a 
f/>e///M/),  i/ia/iij>u/ation,  galvauo-punctiuxs,  coagulating  injections, 
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or  the  introductacm  of  wire  or  horsehair ;  or  fall  back  on  medical 
means  alone.  In  some  varieties  of  traumatic  aneurysm  where  the 
artery  is  presumably  healthy,  and  in  certain  forms  of  aneurysm, 
as  gluteal,  where  a  ligature  of  the  arter}'  at  a  distance  froui  the  sac 
is  attended  with  excessive  risk,  it  may  even .  be  expedient  to  resort 
to  the  old  method  of  opening  the  sac,  tiu*ning  out  the  clot,  and 
securing  both  ends  of  the  bleeding  vessel  by  ligatui'e.  Each  of 
these  methods  requires  discussion.  Before  resorting  to  surgical 
methods,  however,  the  circulation  through  the  aneurjsiii  sliould 
have  been  previously  quieted  as  much  as  i)ossiblo  by  rest,  recum- 
bency, restriction  of  the  diet,  and  regulation  of  the  sec^retions.  Where 
the  aneurysm  is  on  an  artery  of  lie  lower  extremity,  any  embar- 
rassment of  the  venous  circulation  and  consequent  (judema  that  may 
be  present,  should  be  lessened  or  removed  by  elevating  and  lightly 
bandaging  the  limb. 

P&ESSUBE. — This  method  of  treating  aneurysm  was  known  to  the 
older  Surgeons,  but  in  consequence  of  their  efforts  being  directed 
cither  to  the  emptying  of  the  sac  by  direct  pressure  upon  it,  or  to 
the  obliteration  of  the  artery  leading  to  it  by  adhesive  inflamma- 
tion, it  was  attended  with  such  unfavourable  results  that  it  fell 
into  disuse.  To  the  Dublin  Surgeons,  who  i-ecogiiized  the  fact 
that  it  was  not  necessary  to  obliterate  the  artery  in  order  to  cause 
consolidation  of  the  aneurysm,  is  due  in  chief  part  the  credit  of  re- 
viving treatment  by  pressure.  The  object  of  pressure  as  now 
employed,  is  to  produce  consolidation  of  the  aneurysm  by  the 
formation  of  either  a  laminated  or  an  ordinary'  coagulum.  The 
methods  of  bringing  this  about  may  be  considered  under  1 ,  direct 
pressure  on  the  aneurj'sm ;  and  2,  indirect  j)ressm-e,  either  on  the 
arterj'  above,  on  the  artery  below,  or  on  both  simultaneously. 

1.  Direct  pressure  in  now  seldom  used,  excei)t  in  as  far  as  flexion 
may  be  considered  as  in  part  a  method  of  direct  pressure,  although 
several  successful  cases  have  of  late  been  reported.  It  will  not 
receive  further  notice. 

2.  Indire4:t  jtressure^  whether  applied  to  the  arteiy  above,  the 
artery  below,  or  to  ]x)th  at  the  same  time,  may  be  considered 
under  the  heads  of — {a)  Digital  ju-essure.  (6)  Instrumentiil  i)res- 
sure.  (c)  Profisiu*e  by  Esmarch's  bandage,  (d)  Pressure  by  flexion 
of  the  limb. 

(a)  DujiUd  pressure,  where  it  can  be  applied  to  the  artery  on  the 
proximal  side  at  some  distance  from  the  sac,  is  undoubtedly  the 
safest  and  probably  best  method  of  treating  an  tuieurysm ;  and  it  is 
the  one,  other  things  being  favoimible,  which  should  usually  first 
be  tried.  There  are  some  Siu'geons,  however,  who,  now  that  the 
healing  of  the  wound  for  the  ligature  of  an  arterj'  can  i)ractically 
be  assured  by  the  first  intention,  prefer  ligature  to  pressure  as  the 
more  certain  though  perhaps  the  more  risky  method.    The  advan- 

w. 


258  DISEASES  OF  SPECIAL  TISSUES. 

tugOH  claimed  for  digital  prcsBure  aro  —1 ,  that  it  cuusoh  1o88  paiii  than 
other  forms  of  prosHuro ;  2,  that  the  ai'tery  cau  be  coiiipi-estKHl  with 
little  or  no  intorfen^nce  with  the  venous  circulation ;  3,  that  it  is  less 
liable  to  injui'e  the  tissues;  and  4,  that  in  common  with  other 
metliods  of  ])res8Ui'e,  it  does  not  expose  the  patient  to  the  dan|i^rs 
of  an  oi)en  wound.  Pressure  treatment  recjuii-es  a  i-olay  of  intelli- 
gent assistants,  acting  in  piiirs  and  altciTiatt^ly  compressing  the 
artery  for  about  ten  minutes  at  a  time.  "Whilst  one  presses  the 
artoiy,  the  other  should  have  his  hand  on  the  aneurysm,  to  ascer- 
tain if  pulsation  is  being  properly  controlltnl.  The  fingers  of  the 
one  assistant  should  not  be  removed  till  the  other  has  taken  his 
place,  as  the  artery  must  on  no  account  escape  compression  for  a 
single  moment.  The  pressure  of  the  fingei*s  may  be  aided  by  a 
shot-bag,  and  the  spot  at  which  pressure  is  applied  may  be  sHghtly 
varied  from  time  to  time.  Opinions  differ  as  to  whether  the  circu- 
lation should  be  completely,  or  only  partially,  stopiied  through  the 
artery,  and  whether  the  pi'cssui'e  should  be  continucKl  both  day  and 
night,  or  only  during  the  day.  Aneuiysms  have  been  cuieil  by 
digital  pressure  in  a  few  hours,  but  some  days  are  usually  neccw- 
sar}'' ;  and  to  obtain  success,  much  caix)  and  attention  to  detail  is 
re(|uired. 

(ft)  Instrumental  prtssure  may  be  a])plied  so  as  only  partially  to 
control  the  circulation  through  the  ai'tery,  and  thus  indua^  the 
gradual  obliteration  of  the  aneurysm  by  the  dc])osit  of  Liminated 
fibiin  in  the  sac  [alow  pressure) ;  or  it  may  be  aj)plied  so  as  to  com- 
pletely control  the  flow  of  blood  through  the  vessel,  and  induce 
rapid  coagulation  in  the  t*iw  {rapid  pressure).  The  latter  method 
can  only  1x3  done  under  an  anaesthetic,  but  has  bi»en  attond^nl  with 
some  brilliant  results,  especially  in  cases  of  abdominal  aneuiysm. 
As  a  rule  for  ext<inial  aneurysms,  however,  the  milder  measiu*es 
will  suffice,  and  it  is  a  question  if  thes*.*  fail  whether  it  is  not  liettcT 
treatment  to  ligatiut;  the  ai'tery  thiin  subject  the  jMitient  to  fui-ther 
attempts  at  cun*  by  rjipid  ]>n»ssure.  Both  kinds  of  pi-essure  maybe 
a])pli<'d  by  one  or  other  of  the  many  fonns  of  compressoi's  and  tour- 
ni<iuets  which  have  Ix'cn  invented  for  the  ])iu-posi»  (I'^ip*.  JM»,  97,  and 
98).  It  is  Ix'ttiT  when  j)ossible  to  ai>i)ly  the  i>i*essun!  to  oiu?  ai'tery, 
though  slightly  varying  its  iK)sition,  than  to  change  from  one  arttTy 
toiinotlu*r,  as  from  tlie  sujM'i'ficial  t^)  the  common  femonil,  simn^  by 
so  doinjr  diff«^r«'nt  sets  of  anastomosing  arteries  ai-e  enhu'gtnl,  and 
tin*  (•ollat4*nil  cin'ulation  may  ]x>(y)me  too  fi*ee. 

CasrM  uusuitahle  for  pressure, — 1.  Wh(»i-e  the  aneurysm  is  of  very 
larpj  size,  or  is  rajHdly  increasing.  2.  Wheit)  the  stic  is  thin,  (hhi- 
tains  l)ut  little  fibrin,  and  ap}M!ars  likely  soon  to  burst,  li.  Whei*e 
tlu'iv  is  much  unleina  fi*om  vt'iious  oKstruction.  4.  "WQiei-e  tlie 
j»atient  is  of  an  irritiilJo  disposition,  is  int-olerant  of  jMiin,  or  has 
/a'ch  iiddicted  to  the  abuse  of  alcohol.     It  is  considered  ])v  some 
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that  even  if  pressure  fails  good  may  have  been  done  by  causing  a 
deposit  of  fibrin  in  the  sac,  and  by  enlarging  the  collateral  vessels. 
By  others  these  advantages  are  thought  to  be  outweighed  by  the 
irritation  and  disappointment  to  the  patient  of  failui-e,  and  the 
bruising  and  injury  of  the  tissues  at  the  situation  where  the  artery 
will  have  to  be  tied. 

(c)  Pressure  by  EsmarcKs  bandage  {ReitVs  methwl)  aims  at  simul- 
taneously compressing  the  artery  above  and  below  the  aneurysm,  and 
thus  causing  the  blood  contained  in  both  the  aneurysm  and  the  artery 
to  coagulate.  The  elastic  bandage,  in  the  case  of  popliteal  anemysm 
in  which  this  method  of  compression  has  most  often  been  used, 
should  be  evenly  applied  from  the  foot  as  far  as  the  aneurysm ;  a 
turn  should  bo  ihen  made  over  the  tumour,  so  as  only  lightly,  if  at 
all,  to  com})ress  the  sac,  and  the  bandaging  then  continued  firmly 


Fio.  96.— De  Cartes 
Tourniquet. 


Fig.  07.— Lister's  ub- 
dominal  Tourniquet. 


Fio.  98.— Skey's 
Tourniquet. 


half-way  up  the  thigh.  The  bandage  should  bo  kept  on  for  an  hour 
to  an  hour  and  a  half.  The  elastic  cord  should  not  be  used  at  all. 
On  removing  the  bandage  iligital  pressui'e  should  bo  kept  up  on  the 
main  artery  from  thirty-six  to  forty-eight  houi-s,  so  as  to  control 
the  circulation  and  prevent  the  clot,  while  still  soft,  from  being 
washed  out  of  the  arteiy  and  sac.  The  patient  must  be  i)luced 
under  an  anaesthetic  during  the  use  of  the  bandage,  as  it  ciiust»s 
great  pain.  Many  cases  have  boon  cui-ed  by  this  method;  but  on 
the  other  hand  there  have  been  many  failures,  and  it  is  fin-  from 
being  unattended  with  danger.  Thus,  gangrene  of  the  limb  and 
rupture  of  the  sac  have  ensued,  and  aneurysms  of  internal  arteries 
have  been  produced  apparently  by  the  prolonged  increase  of  blood- 
pressure  in  the  rest  of  the  arterial  system. 

(d)  Pressure  by  Fltxiou  {Hart's  method)  consists  in  fiexiiiv^  tiw^ 

^  1 


260  DISEASES  OF  SPECIAL  TISBUEd, 

limb  BO  08  to  compress  the  artery  by  th€>  oneurymi  ii 
that  form  of  spontnneouM  cure  wkicli  is  brought  about  by  tlit-  p 
Hure  of  the  nneuryHin  ttvolf  on  the  Hrt(>ry  ubove  Kiid  boluw.  It  la 
nbviouHly  sjiplicable  to  nncuryum^  iu  but  very  few  tidtuiitioiis,  and 
bus  been  ntoHt  miceeeaful  iii  thoeu  of  the  [xiplituil  urtt-ry.  It  tntty 
be  used  cither  nJouc.  or  in  conjunction  with  distal  or  other  pree- 
tturt*.  or  with  medical  treatment.  This  treutuieiit  uuuMee  mnrli]iain, 
iind  can  xoldom  be  endureil. 

IiIOATUEE,  like  pressure,  i»  u  very  old  method  of  tnntnicnt,  but 
to  Aiiel  and  John  Hunter  is  due  thu  credit  ui  bnviii^  pUeod  it  u 
BciontiGc  baHtM.     The  older  SuTKeonB  laid  upon  the 
out  the  clots,  and  eiideavouitid  Ui  staunch  the  lueuiorrha^-  by  1 


Fin,  Ifji,— UiRi-iuDl  (Kwili 
,  Antjllus'i  method  ;  u.  AncTs 


tui'iiiK  the  Bjlery  ubove  and  beluw  thu  aiiouiysm.  Antyllun,  it  __ 
true,  upjdiedhis  ligaturtv)  before  ojKiiiin);  the  naci  but  it  wna  not 
until  Cftitiirios  afterwaitht  tluit  Anel  ret^if^iaod  the  fact  that  it  «m« 
uiilii-eCBirary  Ui  ojiuii  the  sue  at  all,  and  tied  the  artory  inunodiiit<>ly 
above  thi-  niiturysui.  Many  ynnrs  Inter  IIuiiIpt  prrctnveil  that  tlw 
mure  or  leivi  eoniplutu  >«to)i}iiif|[i'  of  Ilio  cireulatjon  iibtuinul  by  Anpl's 
method  was  not  neetwwiry,  nnd  that  tlie  lif^trntr  of  the  art«ry  cluw> 
U>  tlie  MIC  vaa  atlrndod  with  the  risk  i>t  M-coTidury  hivmorrhnge  and 
inllamnuitiuli  of  the  mic.  He  theii'roii-  ajijiliodhisligntuiv  xt  a  diHtuiic* 
from  thp  aiieiuyBm,  whctt>  he  had  observiii  moreover  thnt  thn  nrtMy 
wusUkdy  tuboinahentthirr  I'Diidilioii.  ¥•»■  anrurysnih  mi  situated 
haX  a  lipituro  nannot  be  ptaiiil  mi  the  (>unliae  nide.  llmwior  pro- 
posud  tyiiiK  the  tnuik  of  the  nrti-ry  on  the  distnl  aide  of  the  unou- 
ryeui ;  whilvt  Wftrdrop  suj^f^'sted  lying  one  i>r  two  of  the  Ifrminal 
hnuiches  of  the  ait^^rT,"  on  the  diatoJ  side  of  the  niiintrj-Bili  whom 
neither  Drondor'n  opnmtion  nor  the  jiroxiwal  ligiilutv  wu« 
jJimhli',     HeD<«  liKntui*  fnr  iiiieuryHni  iniiy  lie  apjditql  (Pig. 


^ 
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1.  On  the  proximal  side  of  the  aneurysm  either  at  a  distanoe 
{HiuUer^s  method)  or  immediately  above  it  {AneVa  method),  2.  On 
TIIE  DISTAL  SIDE  of  the  aneurysm,  either  to  the  main  trunk  {Bras- 
dor's  meth(nl),  or  to  one  or  more  of  the  main  branches  ( Wardrop^g 

method),      3.   IMMEDIATELY  ABOVE  AND  BELOW 

the  aneurysm,  either  opening*  the  sae  {the  old 
operation),  or  without  opening  the  sac  [AntyllutCg 
method), 

1.  The  proximal  ligature.  A.  Hunter's 
METHOD. — This  operation,  when  applicable,  is 
the  one  now  almost  universally  adopted.  The 
chief  merits  claimed  for  it  are — 1.  That  the 
ai*tf»rj'  at  the  spot  selected  for  ligature  is  not 
onh'  more  likely  to  l)e  healthy,  but  is  also  more 
easily  tied  than  the  arterj*  in  close  proximity  to 
the  sac,  in  which  latter  situation,  moreover,  its 
anatomical  relation**  are  liable  to  be  disturbed 
by  the  aneiu-ysm.  2.  That  the  sac  is  not  inter- 
fered with,  and  hence  is  less  likely  to  become 
inflamed  and  suppumte ;  and  3.  That  as 
several  branches  will  probably  be  given  off  be- 
tween the  ligature  an 'I  the  aneurysm,  the  circu- 
lation through  the  sac,  though  lessened,  will  not 
be  completely  arrested,  and  the  clot  is  thei-efore 
more  likelv  to  have  a  laminate?'!,  and  hence  a 
permanent  character. 

Kffeda  of  the  proriinal   ligature. — After  the 
succcHsful  application  of  a  ligatiu^  by  the  Hun-     Fio.  100. — DLigram 
terian  method  the  pulsation  in  the  aneurj'sm  *^  '*l>ow  the  con- 

immediatelv  ceases,  and  for  a  time  the  circula- 
tion  through  the  liml)  is  diminished.   Hence  the 
tem|>cnitiux)  becomes  lower  and  the  surface  pale. 
Soon,  however,  the  collatenil  circulation  becomes 
established,  and  a  faint  pulsation  may  be  felt 
again  in  the  aneurysm ;  but  this  reciurent  pul- 
sation usmilly  grows  less  from  day  to  day,  and 
shortly  ceases,  and  the  aneurj'sm  slowly  shrinks 
and  ia  finally  absorlwd,  or  remains  as  a  small, 
hard,  fibrous  mass.     Tlie  artery  leading  to  the 
aneurysm  may  remain  pervious,  but  it  more  fre- 
quently becomes  obliterated  as  far  as  tho  first  collateral  branch 
above  and  below  the  sac.     The  arterj-  (m  either  side  of  the  ligatui*e 
also  becomes  obliterated  as  far  as  the  first  collateral  branch.     This 
condition  of  an  aneurj-sm  and  artery  after  ligature  is  seen  in  the         _ 
accompanpng  diagram  (Fig.  100).    The  blood  passes  the  ligature  bn^^fl 
the  collateral  channels;  ro-entors  tho  artery  \»\o^-,  ^^«sy^  ^f^^^* 


li 


dition  of  the  ar- 
tery and  aneu- 
rysm after  tlie 
Hunteriau  liga- 
ture, and  the 
eMtabliRhment  of 
the  collateral 
circulation.  The 
arrows  indicate 
the  dii-ection  of 
the  blood  cur- 
rent. 
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obstruction  where  the  artery  is  closed  at  the  seat  of  the  aneuryBm, 
also  by  collatenil  channels ;  and  then  again  enters  the  main  artoiy. 
Trmtmmt  after  figafure. — The  limb  should  be  completely  swathed 
in  the  cotton-wool  and  flannel  bandages  (which,  before  the 
oj)oration,  should  have  alixmdy  lx>en  carried  up  as  far  as  the  scat  of 
the  ligature),  and  kept  at  perfect  ivst.  In  the  wise  of  popliteal 
aneurysm,  the  limb  should  1k>  slightly  liaised  on  a  pillow,  and 
place<l  on  its  ontor  swle.  with  the  knee  a  little  flexed,  care  being 
tiken  that  no  j)i-o8Hin-e  is  ma<le  on  tlie  heel,  malleoli,  or  other  points 
of  }K)no,  for  fear  of  h)ciil  sloughing.  If  the  weather  is  at  all  cold, 
h(»t  }M)ttl«'s  sliould  l>e  a])]>lied,  near,  but  not  in  contact  with,  the 
limb.  'Vho.  patient  must  }x>  kept  in  IxhI  till  the  aneurj-sm  is 
thoroughly  consolidate,  and  the  ojM»niti(m  wound  ha»  healed. 

The  DAN0EU8  r)F  lkjature.— These  are — («)  secondary'  hremor- 
rhago  ;  (/>)  gjingrene ;  (r)  recuiTcait  pulsation  ;  {d)  sujipuration  and 
sloughing  of  the  sjic ;  (f)  phlebitis ;  (/)  great  enlargement  of  the 
aneurysm  without  pulsation;  and  (y)  the  other  dangers  that  may 
attencl  any  o}K»n  wound. 

{(t.)  Scvomiary  hnnwrrhaffe  is  liable  to  occui*  at  any  jieriod  lief  ore 
th(^  wound  is  soundly  healed.  The  causes,  sjnnptcmis,  and  treat- 
ment, ui*e  dis<-uss<»d  under  "  ILemon'hage,*'  sei^  p.  115. 

(/>.)  (hitujrene  is  moi-e  commcm  in  the  leg  than  in  the  arm ; 
in(l(H'(l,  in  thi^  latter  situation  it  is  veiy  rare.  It  may  be  duo  to — 
1,  failure  of  ost4i])lishment  of  the  cx)llateral  circulation,  when  it 
usually  su]K«rven«^s  within  a  few  days;  or  2,  venous  olwtructitm,  the 
result  of  i)lugging  of  the  vein  in  (H)nsequen(re  either  of  mjurj-'at  the 
tim*^  of  o]>eration,  or  of  pressui-e  on  the  vein  by  a  swollen  and 
sui)j)ur.iting  sju\  When  (lu(?  to  the  lattt^r  conditions,  it  may  bo 
delaye<l  for  some  weeks.  When  extensive  and  spi'eading  rapidly, 
ami>utation  at  the  seat  of  ligature  must  1)0  performed.  The 
Surgeon,  however,  should  not  Ix?  in  too  much  haste  to  amputate,  as 
the  gangrene  may  involve  only  a  toe  or  two,  or  |>art  of  the  foot,  and 
spread  no  further.  \Mien,  therefore,  it  is  limited  in  extent,  and 
spreading  slowly,  a  line  of  demarcati<)n  should  l>e  waited  for  Ijefore 
amputation  is  ])erfonne<l.  When  the  sac  is  verj'  large,  and  the 
gangi'ene  apiK*ars  to  ])e  due  to  i)ressure  <m  the  vein,  the  sac  may  at 
times  1k»  ojiened  with  advantilg<^  the  clotw  tin*ne<l  cmt,  and  any 
bleeiling  vess<»ls  securtMl. 

(r.)  UfcurrfHt  jnihnfioVy  when  slight,  is  a  good  sign,  as  it  shows 
that  the  (rollat<»ral  circulation  is  InH^oming  established,  and 
cfmH0<piently,  that  the  dangtn*  of  gjingrene  is  l(»ssened,  if  not  i)a88ed. 
If,  however,  instead  of  ccMising,  as  it  usually  docs  in  a  few  <lays,  it 
l>eor>mos  moi-e  pronounc<Kl,  the  liiub  should  Ik*  nuwHl,  and  carefully 
l>an<lagiHl  from  the  foot  ujiwai-ds,  and  pn^ssujx?  aj)plied  to  the  artor}* 
leading  to  the  sac.  If  this  does  not  suffice,  and  the  pulsation 
tftiujm  ns  strtmgly  as  ever,  and  the  aneurysm  again  begins  to 
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increase  in  size,  it  is  dear  that  the  ligature  has  failed;  and  it 
becomes  a  grave  question  what  fui*ther  treatment  should  be 
undertaken.  Should  it  apjiear  that  a  large  branch  is  feeding  the 
aneurysm,  this  should  undoubtedly  be  secured;  otherwise  the 
choice  will  probably  lie  between — 1,  pressui-e  upon  the  artery  and 
anoiuysm ;  2,  the  use  of  Esmai-ch's  bandage ;  3,  flexion  in  the  case 
of  a  pf)plitoal  aneurysm ;  or  if  those  fail,  4,  tying  the  vessel  either 
just  above  the  aneuiysm,  or  above  the  fonner  ligature  ;  5,  cutting 
down  upon  the  sac,  and  securing  both  ends  of  the  artery ;  or  6, 
amputation.  Much  will  turn  on  each  individual  case,  but  the 
discussion  as  to  a  choice  of  method  is  too  long  to  be  entered  ui^n 
here. 

('/.)  InflamrruUion  and  suppuration  of  the  anc  may  be  met  with 
after  pressure,  as  well  as  after  ligature ;  and  although  it  may  occur 
after  the  Ilunterian  operjition,  is  more  frequent  in  cases  where  the 
ligature  has  l)een  applied  close  to  the  sac,  or  whore  lupid  i)res8ure 
has  been  used.  It  appears  to  bo  due  to — 1,  the  spread  of 
inflammation  to  the  sac  from  the  wound ;  2,  the  fonnation  in  the 
sac  of  a  soft  coagulum ;  or  3,  excessive  manipulation  before  the 
operation.  It  is  ushered  in  with  redness,  heat,  pain,  and  swelling 
of  the  sac  (which  has  not  undergone  the  usual  process  of  shrinking), 
and  ojdema  of  the  siurounding  parts.  Later  the  skin  gives  way, 
and  a  mixtiu^  of  pus  and  broken-down  coagula  escapes.  It  may 
be  accompanied  by  hromon-hage ;  but  more  commonly  the  vessel 
has  become  sealed  and  no  bleeding  occiu^.  The  abscess  should  be 
o^iened  as  soon  as  pus  has  formed,  a  grooved  needle  l)eing  previously 
inserted  if  there  is  doubt  on  this  point.  Should  hoemon-hage  occur, 
the  clots  must  he  tiuiied  out,  and  the  ai-terj'  secui-ed  above  and 
below,  or  amputation  poi-formed. 

(f.)  Phlebitis  may  occur  from  injury  to  the  vein  in  passing  the 
aneiu^'sm  needle.  Should  the  vein  be  pricked,  an  accident  which 
may  be  known  by  venous  blood  welling  up  by  the  side  of  the 
ligatiu-e,  the  ai'tery  should  on  no  account  be  tied  at  this  spot,  as  the 
ligatiu^  would  act  as  a  seton  in  the  vein,  and  death  possibly  ensue 
from  phlebitis  or  pyaemia.  The  ligatiu^,  if  already  passed,  should 
be  withdrawn,  pressui-e  applied  to  the  vein,  and  die  artery  tied 
higher  up.  Where  this  treatment  has  been  adopted,  I  have  never 
seen  any  ill  results  follow  the  injury. 

B.  Anel's  OPEILVTION  IS  scldom  done  except  where  the  Hunterian 
method  is  inapplicable,  as  for  aneurysm  in  the  groin,  aneurj^sm  of 
the  upper  part  of  the  common  carotid,  &c.  The  disadvantages  said 
to  attend  it  are — 1,  that  the  artery  is  likely  to  Ik)  diseased,  and 
hence  there  is  greater  risk  of  secondary  hsemorrhage ;  2,  that  its 
anatomical  relations  ai-e  apt  to  be  distui'bed  by  the  contiguity  of  the 
sac;  3,  that  the  sac  itself  is  liable  to  be  injured  during  the 
oi>eration,  and  to  become  inflamed  and  suppui*ate;  and  4^  th&ttS^i^ 
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flot  which  fonns  in  the  sac  is  of  the  soft  or  passive  variety  in 
conHfMiursiH'o  of  thoro  being  no  circulation  in  the  sac.     Beoently  this 
iiiothrNl  liiiH  iK'cn  n»vivo(l  at  St.  Bartholomew's  for  the  treatment  of 
]M)])lit<tal  anourvKin  mid  tlM>  popliti*al  arteiy  is  there  now  frequently 
ti<*(l.     It  has  Imh^i  found  to  diminitth  the  riflk  of  gangrene  and  holdB 
out  a  ij^i'iiior  C4»i'tainty  of  cure.     Gangrene  is  less  likely  to  occur 
wln^n  only  tlio  ])oplit^'al  in  o1>8tnu!ted  close  to  the  aneurysm  than 
wlicn   lM)t1i   tho  ]K>plitiMil    and    fcinontl    are  blocked.     lUjcurreiit 
]>iilHation  and   failure  aft^r  ligature  of  the  femoral  are  due  to  too 
fri'o  a  supply  of  bloo<l  flowing  into  the  artery  below  the  ligature 
(Figs.  MM),  KM) ;  wht^u  the  ]K)j)liU?al  is  tied  tiiiH is  prevented.   More- 
over the  po]>liteal  lias  Immmi  found  quit<.t  as  healthy  as  the  femoral ; 
if  is  easily  tied  at  it^  up]M»r  part  without  disturbing  the  sac ;    and 
tlien»  a])]MMir  to  l>e  sufficient  small  vessels  given  off  from  the 
Hil<*ry  1m 'tween  the  ligatun*  and  the  ancuiysm  to  ensure  by  their 
aniistonio>is  with  other  small  vcssi>ls  given  ciff  above  the  ligature 
soiiio  circulation  in  the  sac^  and  the  fonnation  of  an  active  clot. 

2.  TiiK  DisTAT.  LiOATUUK  should  oulv  he  used  where  the 
IIunfjiTian  oi*  And's  nietluHl  cainiot  Ik?  applied.  Brasdors  method, 
which  consists  in  secun'ng  the  main  tnuik  on  the  distal  side  of  the 
aneurvsiM,  niav  1h»  eninloved  in  aneurvsm  of  the  carotid  at  the  root 
of  the  neck,  it  copies  that  method  of  sp<mt4meous  cure  in  which 
n  clot  blocks  the  art^Tv  iM'yond  the  aneurysm.  After  the  ligature 
tlie  clot  that  forms  in  the  ai-teiy  may  oxt<^nd  to  the  aneurymn, 
wliieli  thus  lM>comes  tilled  by  a  coagulum  ;  or  the  l)lood  pressure  in 
the  sjic  may  l)econH<sodiiiiinishc;d  that  laminated  fibrin  is  de|)osited. 
rnfoilunat^'ly,  liowever,  in  ]>rjictice  the  bl<M)d-i)resHure  in  the 
ani'urysm  a])])eai's  in  some  cases  to  Ix*  increas*^!  rather  than 
diininish<>d.  Wardmp^  imfhoU  consists  in  socuiing  two  or  more  of 
the  main  bianrh«'s  of  the  aiterv  on  the  distal  side  of  the  aneurvsm. 

•  ft 

It  aims  at  cuttin^i:  olf  ])ai-t  of  the  blood-stream  through  the 
anenrysm.  and  so,  by  reducing  the  bl<KKl-pn>ssure,  promoting  the 
deposition  of  lamiiiat<Ml  coagulum.  It  has  Ix^cn  applied  to  the 
HulN-lavian  and  carotid  artenes  for  aneurysm  of  the  innominate; 
but  the  succi'ss  jitt4*nding  it  has  not  lK»(»n  gitmt.  The  chief  risks 
are  jiassive  enlarp'inent  and  sul)s«»quent  bursting  of  the  sac,  or 
inflammation  and  su])])unition  of  the  sac. 

:\.  TiiK  DoriiLK  LKJATrRE.-l.ij.'ature  alwvo  and  1k»1ow  the  sac, 
either,  1,  by  the  old  methcHl  of  fii'st  laying  the  sjic  open  and  then 
seeurin;?  the  blee<ling  ends  of  the  arteiy;  or,  2,  by  the  metho<l  of 
Antyllus,  of  first  s<'curing  the  artery  and  then  laying  the  sac  open, 
is  only  emjiloyed  in  exceptional  cases.  Thus  the  old  method  is 
sometimes  i-esort^^l  to  in  tniumatic  aneurysm  of  the  axillari* 
ai-tery  in  i>refen'nce  to  tying  the  subclavian,  and  also  in  gluteal 
aneurj'sm  where  the  Ilunteiian  method  of  tying  the  common  or 
iternal  iliac  is  attended  with  so  much  risk.     TTie  great  danger  is 
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the  patient  dying  under  the  operation  of  hoemorrhage.  During  the 
operation,  therefore,  in  the  case  of  the  axillary  artery,  pressure 
should  be  made  on  the  subclavian,  an  incision  through  the  skin  and 
fascia  above  the  clavicle  l)eing  made  to  ensure  its  better  control.  In 
the  case  of  the  gluteal,  Davy's  lever  or  the  abdominal  tr>umiquet 
should  be  used.  The  true  mdhod  of  AntyUus  may,  in  rare 
instances,  bo  require<l,  as  in  some  forms  of  aneiuysm  at  the  bend  of 
the  elbow. 

Maxiptjlatiox. — A  spontaneous  cure,  as  we  have  seen  (p.  253), 
is  sometimes  brought  about  by  the  impaction  of  a  portion  of  clot 
either  in  the  mouth  of  the  sac  or  in  the  arter}'  below.  Manipula- 
tion of  the  sac  aims  at  bi-eaking  up  and  displacing  such  clot  as  may 
have  formed  in  the  hope  that  a  portion  may  become  impacted  in 
this  way,  and  so  leml  to  consolidation.  Sir  William  Fergusson, 
who  first  introdu(;ed  this  method,  used  it  with  success,  and  othei*s 
have  done  so  likewise.  It  is  far  from  being  unattended  with 
danger,  however,  since  a  portion  of  the  clot  may  be  carried  away 
by  the  blood-stream  and  become  lodged  in  a  vessel  leading  to  an 
important  organ,  as  the  brain.  It  should,  therefore,  only  be  tried 
when  other  means  are  impracticable  or  apj^ear  attended  with  even 
greater  risk. 

Irritation  of  the  interior  of  the  sac  by  needles 
(Macewen's  method). — This  method  aims  at  so  irritating  the 
walls  of  the  aneui'ysm  as  to  induce  slight  inflammation  and  the 
formation  of  white  thrombus.  The  skin  having  been  made  aseptic, 
long  needles  are  passed  into  the  sac  and  the  walls  systematically 
scratched  all  round  the  aneuiysm.  It  is  applicable  to  aneurysms 
where  pressure  or  proximal  ligatiu-e  cannot  lie  employed.  Con- 
solidation occurs  very  slowly.  ( )ur  exi)erience  of  this  method  is  at 
present  ver>'  limited.  In  a  ctuse  of  aneurysm  at  the  root  of  the  neck 
in  which  I  tiied  it  the  results  were  su(^h  as  to  lead  me  to  think  it 
has  a  future. 

Galvano-punctt^re,  electrolysis,  injections  of  PERCHIX)RIDE 
of  iron,  tannin,  and  the  like,  and  the  introduction  of  foreign 
BODIES  as  iiousehair  or  iron  wire,  which  have  all  for  their  object 
the  coagulatir)n  of  tlie  blood  in  the  sac,  are  highly  dangerous  pro- 
cedures, and  have  not  hitherto  been  attended  with  much  success. 

special  aneurysms. 

Internal  aneurysms  falling  as  they  do  under  the  care  of  the 
Physician  rather  than  of  the  Surgeon,  will  be  referred  to  only  in  as 
far  as  an  aneurysm  of  the  arch  of  the  aorta,  of  the  innominate,  of 
the  first  portion  of  the  subclavian,  and  of  the  portion  of  the  left 
common  carotid  within  the  chest  may  present  as  a  pulsating  tumour 
at  the  root  of  the  neck,  and  as  such  may  call  for  surgical  tvQ«toi<5StiV 
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Aneurysm  at  the  root  of  the  neok. — The  differential  diag^ 
iiosin  of  aneurysm  iii  this  situation  is  always  difficult,  at  timen 
impossible.  Indeed  the  aneurj'sm  may  involve  more  than  one 
ai-t<*i'v,  jwrhaps  all  thi-ee  of  the  main  branches  of  the  aortic  arch, 
and  even  the  arch  itscdf  as  well.  The  sign  common  to  all  fonns, 
whatever  the  art^»rv  imj)lie4itod,  is  a  pulsating  tiimour  at  the  root  of 
the  neck,  in  which  a  loud  bruit  can  generally  bo  heard.  When  the 
aneurysm  involves  the  (utrta,  it  gcmerally  presents  just  above  the 
suj)nisternal  notch,  ami  there  are  symptoms  within  the  chcBt  of 
the  aoiia  Ixang  affect-ed.  When  the  innominate  is  implicated,  the 
anc'iirysni  jirojecis  l)etwoen  the  two  heads  of  origin  of  the  stemo- 
mastoid  must^le  ;  and  the  puls«>  in  the  temporal  and  radial  arteries  is 
smalh»r  on  the  n*fj:ht  than  <m  the  left  side,  and  is  ancury'smal  in 
diameter.  (8ee  p.  2rA.)  AMien  the  aneurysm  involves  the  ct>n*mnM 
carotid,  it  pr(^<*ent«  l)eneath  the  inner  head  of  the  stcmo-mastoid, 
an<l  t4'nds  to  ext^'ud  u]>waT*ds  in  ih(^  neck  by  the  side  of  the  trachea ; 
the  bruit  is  transmitted  up  the  cai-otid,  and  the  pulse  in  the  torn- 
p«»rnl  is  sni'iller  on  the  affected  than  on  the  sound  side  and  is 
aneurysmal :  but  the  ])ulse  in  the  radial  is  the  same  on  both  sides. 
When  the  utthclan'fiu  is  involved  the  timi  our  is  external  to  the  stemo- 
mastoid;  it  ext^Mids  in  the  dii'<»ction  of  the  sulx^lavian  artery;  the 
bniit  is  tnnismitt<*d  towards  the  axilla  ;  and  the  pulse  at  the  wrist  is 
diminished  in  volume  and  is  aneuiysmal.  Such  is  a  brief  outline  of 
the  diffei-ential  di>ignosis  of  these  aneiuysms;  but  there  are  many 
other  si<^ns  due  to  the  pit^ssiu'e  of  the  anouiysm  on  the  veins,  nerven, 
tt'so])]ia;^us,  trachea,  &c.,  which  have  to  lx>  tnken  into  consideration, 
and  for  an  account  of  wliich  a  work  on  McMlicine  must  Ix?  consulted. 
Trrdiinmt,  When  the  aneurvsm  is  aortic  medi<ral  means  alone  must 
1m^  relied  on.  When  the  innominat<^  is  involved,  Macewen's  method 
of  scratching  the  intenor  of  the  sac  with  ne(»dles  should  certainly 
fii-st  1h<  tried.  Iliis  failing,  medical  means  and  pressure  on  the 
C4irotid,  <»r  distal  ligature  of  the  carotid  and  subclavian  arteries 
simulfcineously  may  1k<  emphm^l.  If  these  do  not  prove  successful 
(►r  are  iinj»racticable  owing  to  the  large  sizeof  theaneurj'sm,  nothing 
is  left  })ut  the  <b»sjMTat<^  i-esoi-t  to  galvano-punctuT-e,  electrolysis,  or 
the  intr«Mluction  of  iron  wii-e.  Wlien  the  carotid  or  subclavian  is 
affect*^!,  MacewenV  methfMl  and  meilical  means  may  also  in  the  first 
instance  liave  due  trial;  afterwards,  in  the  case  of  the  caixitid,  distail 
com]n-ession  or  lipiture  may  l)e  triwl ;  and  in  the  wise  of  the  sub- 
clavian, distill  comjnvssion  or  lig:itiu'e  if  pmcticiible,  direct  pressure 
on  tlie  sac,  or  the  t(*m}>le  <»xjKHli(mts  of  amputatum  at  the  shoulder- 
joint,  ligatun'  of  the  innominate,  manipidation,  galvano-puncture, 
injection  of  coagulants,  or  the  intnKluction  of  iron  win*. 

Cauotii)  ANEniYSM. — Aneur\'sm  of  the  c«n)tid  at  the  root  of  the 
ne<*k  has  lMH:»n  alludeil  to  above.  Aneurj'sm  of  the  common  trunk 
higher  in  the  neck  lu-esents  the  ordinarj*  signs  of  aneuiysm,  and  in 
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this  situation  has  to  be  diagnosed  from — 1,  simple  dilatation  of  the 
artery  at  its  bifurcation  ;  2,  enlarged  glands ;  3,  abscess  or  tumour 
over  the  artery  ;  4,  pulsating  gottre.  In  simple  dilatation  there  is  no 
bruit ;  in  enlarged  gbinds  and  tumours  there  is  also  no  bruit,  And  the 
pulsation  is  not  expansile,  and  ceases  when  they  are  lifted  up  from 
the  vessel ;  in  abscess,  in  addition  to  the  absence  of  the  above  signs, 
there  is  the  history  or  presence  of  inflammation ;  in  pulsating  golti-e 
the  tumour  moves  up  and  down  with  the  larynx  (m  deglutition.  The 
treatment  consists  in  pressure  or  ligature  of  the  artery  below  the 
aneurj'sm,  or  if  thei-e  is  not  room  in  this  situation,  distal  ligature. 

Aneurysm  of  the  external  and  internal  carotids  requires 
no  special  mention.  PressuTO  or  ligature  of  the  common  carotid  is 
the  treatment  generally  indic^ated. 

Orihtal  aneurysm. — Heveral  conditions  may  give  rise  to  the 
group  of  Hj-mptoms  to  which  the  name  "  orbital  aneurysm  "  htis  been 
applied.  Tn  only  one  instance  has  the  existence  of  a  circumscriljed 
aneurysm  in  the  orbit  been  verified  by  an  autopsy.  In  the  other 
cases  that  have  j)rovod  fattil  the  following  conditions  were  found  :  — 
1 .  Thi-ombosis  of  the  cavernous  sinus.  2.  Communication  between 
the  carotid  ai-tory  and  cavernous  sinus.  3.  Dilatation  of  the  carotid 
artery.  4.  Aneurj-sm  of  the  ophthalmic  artery  within  the  cranium. 
The  general  symptoms  are  : — ^Pulsation  over  the  whole  or  part  of  the 
orbit ;  protnision  of  the  eyeball  with  loss  or  im|>airment  of  sight ; 
more  or  less  pain ;  and  a  loud  bioiit  which  can  also  often  be  heard 
by  the  patient  himself.  The  differential  diagnosis  of  the  several 
conditions  producing  these  s}Tnptom8  is  one  of  great  difficulty  and 
cannot  be  entered  upon  here.  Treatment. — ^The  sjinptoms  have  been 
known  to  subside  spontaneously.  Where  they  have  not  done  so 
ligature  of  the  carotid  has  l)een  attended  with  the  best  results. 
Injection  of  jwrchloride  of  iron  has  been  recommended,  but  I  should 
hesitate  to  use  it  myself  for  fear  of  venous  thi^ombosis  and  embolism. 
Where  the  pulsation  has  followed  a  pimctiu:t)d  woujid  of  the  orbit  it 
has  been  advim?d  to  extirpate  the  globe  and  secure  the  bleeding 
vessel  in  the  orbit.  In  a  c^ise  of  the  kind  recently  under  the  care  of 
my  colleague,  Mr.  Power,  ligature  of  the  common  carotid  was 
attended  with  iKM*fc»ct  success. 

Axillary  aneurysm  is  not  imcommon  as  the  i-esult  of  sprains, 
or  of  attempts  to  redu(je  long-standing  dislocations  of  the  shoulder. 
The  diagnosis,  as  a  iiile,  presents  no  difficidty  except  the  aneurj'sm 
has  l)ecomo  diffused,  when  it  may  be  mistaken  for  abscess.  Treat- 
ment,— 1.  Whf^n  the  aneurj'sm  is  spontaneous,  small,  and  well 
circiunscribed,  pi-essiu^  or  ligatiu^  of  the  third  part  of  the  subcla- 
vian should  l>e  practised.  2.  When  more  or  less  diffused,  as  when 
the  rcsult  of  an  injury  to  the  artery  in  the  reduction  of  a  dislocati< 
the  aneuiysm  should  be  cut  down  upon,  the  clots  turned  out, 
the  vessel  secured  above  and  below.    If  this  operation  is  decidod. 
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an  incision  should  bo  made  over  tho  siibclayian  artery  through  the 
Hkin  and  foHcia,  *»o  that  pn'SHure  may  be  made  on  it  more  directly, 
and  tho  circulation  through  the  aneurysm  during  the  subsequent 
ojK'i-jitioTi  lM»ttor  contnjlhnl.  A  small  incision  w  then  nmde  over  the 
aiitnirvsm,  two  fin^j^crs  an;  intrrHluc^d  into  it,  and  placed  on  tho 
bl«M'<ling  spot  in  tho  aitf*r\',  which  may  he  known  by  the  hot  arterial 
bhxMl  issuing  from  it.  An  assistant  in  tho  meantime  enlarges  the 
woun<l,  tiuiis  out  the  cdotH,  an<l  helps  the  Surgeon  to  tie  the  artery 
above  and  1h»1(>w  tho  ni])tun^  lH»foro  the  fingers  are  removed.  This 
moth<Hl  is  loss  dangiToibt  than  that  pmctisiMl  l)y  S\nue,  who  made  u 
froo  incision  over  tlio  anourvsin,  nijiidly  turiMnl  out  the  elot«,  and 
seizi^l  witli  f(>rc<'prt  tho  bhHxling  point  in  the  artery.  3.  Where  the 
aneurysm  is  of  gi-t^at  sizo  and  involves  the  Kulx'liivian,  Macewen*s 
motlmd  may  Ix^  <Mnployo<l  or  tho  fii-st  |mrt  of  the  subclavian  or  the 
innoniinato  may  l>o  lig.itunMl,  or  iron  wire  intif^luced,  galvano- 
punotuio  or  mani]nilation  tried,  or  amputation  at  the  shoulder-joint 
jH»rf«'>nno«l.  Si)aco  d(M»s  not  jx'nnit  of  a  discussion  of  the  cases  in 
whi<'li  ono  or  otlior  of  those  nu'thods  is  the  more  suitable.  All, 
how(*vor,  with  tlio  exception  of  Mac(»won*s  method,  are  desperate 
oxjxHlionts. 

AxEruYSMs  AT  TiiK  HKXD  OF  THE  ELBOW  woro  formerly  com- 
mon when  venesection  was  in  vogue,  and  were  then  generally 
artorio- venous  in  chanicter  (s<?o  p.  IHI). 

( iLi'TKAh  ANETHYSM  is  the  tonn  applitnl  toaneiuysm  of  the  gluteal 
ailoiy  it>»  If.  tlio  sciati*'.  or  tlio  jmdic  when'  it  winds  over  the  spine 
of  tlio  ixhium.  Aiiourvsms  in  this  sitimtion  mav  Iw  the  result  of  a 
wound  or  otlier  injnrv.  or  mav  <MriU'  spontaneouslv.     Thev  arefre- 

■*  •  ■  I  ft  • 

(pieiitly  attondi'd  with  pain  an<l  interference  with  tho  movements  of 
tlie  liij)-joint.  'Ilio  jailsjition  and  ]>riiit  will  g»»neiiilly  serve  to 
distinguisli  tlioin,  but  there  may  1m?  no  pulsation,  as  where  the 
anourvsin  lisi>  laiist,  <»r  blocwl  has  ]hh'1\  effuscKl  into  the  tissues 
as  tlie  H'sult  of  a  wound  of  tlio  artery  ;  a  tumour  of  1m me,  moreover, 
may  also  jailsite.  Undor  sucli  circunistanc<»s,  oxphiration  with  a 
miMJV^'il  nei'dle  will  Im*  nect'ssiirv.  Tnatmnit. — When  of  traumatic 
ori;rin.  an  imision  sliould  Ik*  maih*  (jvor  the  tumour,  the  clots  tiimeil 
out,  and  tlio  blciMlin;^  vess«'l  se<'urod,  tho  h;emoiThage  diuing  the 
o|M'ration  Inking  controlh^l  by  pn»ssure  on  the  common  iliac  by 
l)avy*s  l«*ver  or  }>y  the  han<l  in  the  rectum.  When  spontaneous, 
the  internal  iliac  mav  have  to  ]\e  tic^l  if  the  anouiTsm  encroaches 
on  that  vess«'l  witliin  tht»  jM'lvis— a  ]M>int  whi<'h  may  jHThapa  be 
determined  ]>y  exj>loring  with  the  han<l  in  the  i*ectinn.  Ifefore, 
however.  resoHingto  ligatun*  of  the  int^Tual  iliac,  Mac4'wen's  meth(Ml 
or  (ompif'ssion  of  the  alMlominal  aorta  or  common  iliac,  and  con^- 
fuUy  aj)plie<l  dirort  pn'ssun»  on  tho  swelling,  should  Iw  tried, 
(talvano-puncture  an<l  tho  intnxiuction  of  ct>agid(»nts  have  been 
omploy<*d  successfully  in  this  anouri'sin, 
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iNamSAL  AiTEURYaHB  are  thoae  which  involve  either  the  ter- 
niinution  of  the  external  iliac,  or  the  commencement  of  the  femoral. 
They  muy  cxtond  eitlior  ujiwuitlH  along  the  wjuree  of  the  iliac  into 
the  ubdotiicii,  or  ilownwuiilH  in  the  coiirHo  of  the  fcinoral  into  the 
thigh.  They  may  have  to  bo  lUagiioHed  fi'om  enlarged  iiigtiiiiul 
glandn  ovei'  the  artery,  tiuuourn,  eHpevially  puliutiii);  tiimoureof  the 
Iiflvic  bunuN,  and  absceBsen.  From  abaceaB  and  tumour  they  may 
bo  diutinguitdiud  by  the  HiKnB  already  Bcveral  times  alluded  to. 
Their  diagnosis  from  puIiMtiiifj  tiimourn  of  bone  U  often  very  difficult, 
and  the  uxt«nial  iliac  ban  Iwforu  now  been  tied  by  the  moHt  able 
Surgeonit  underthe  imiirexHiou  that  nucha  tumour  waK  auaneuryrun. 
The  diagnoHtic  iHiintMhavealrcady  been  given  under  PiifaafileTufiiuHr* 
!•/  Uune  nnd  IMiigninia  o/Aiiturgim  (pp.  214,  '2dA).  Trrafiitrtit,—l, 
When  tho  aneurj'Hm  in  of  moderate  dimenBiouit,  and  involven  only 
u  amall  jiortiun  of  the  external  iliac,  thin  vcMel  should  be  tied,  or  if 
preferred,  an  attempt  may  firMt  I*  made  to  comi)re8s  it,  2.  Where 
there  is  apparently  not  room  te  aiqily  a  ligature  to  the  vessel,  rapid 
oompressinn  of  the  abdominal  aorta  may  be  employed,  combined  in 
Home  cases  with  distal  pressure.  3.  Whore  there  ia  not  room  for  th« 
toumiquL-t  on  the  aorta,  mt-diial  means  must  be  wlied  on,  or 
Moceweu's  method  tried.  Thisfailiugthe  common  iliac  may  be  tied: 
or  the  desperate  experiment  made  of  tying  the  aorta,  or  injecting 
coagulants,  or  passing  iitin  wire  into .  the  sac.      On  the  whole  if 

EressuTO  or  Slncewen's  method  fail,  ligature  of  the  common  iliut 
y  the  intraperitoneal  method  {>eTha[>s  holds  out  the  best  chance  of 
BUcceaii. 

Fbuobal  ANEir»vt)»  roquii'es  no  special  remark  other  than  that 
when  sitiwted  in  Hunter's  canal,  the  femoral  should  be  compressed 
or  tieil  in  Scuriia's  triangle.  When  situated  in  Seai-jm's  triangle,  the 
external  iliac  may  be  treated  in  the  same  way.  lu  either  situation 
£smarch's  hmduge  may  be  uited  if  this  method  of  treatment  com- 
mends itHelf  to  the  Kui^'eou's  judgment. 

Popliteal  akbukysm.— Tho  fn^iuency  of  anomj-sm  in  thi^ 
situation  is  attributed  ti> — 1,  the  bifurcation  of  the  )H>plit4.<al  artery 
into  the  iiiiteiior  and  imstcrior  tibial  whei-eby  the  circulation 
through  it  may  be  slightly  obstructed,  or  an  embolus  lie  readily 
iupacW ;  'J,  the  artoiy  biting  untmiipoited  by  muscles,  and  in 
rtmtnct  with  the  Ixme ;  3,  the  sttuin  on  the  artei-j'  in  the  movements 
ot  the  kiifo-jnint ;  ■i,  the  conijiresmon  that  may  be  exeiteil  on  the 
end  of  the  artery  by  tlie  strong  dhrous  arch  of  origin  of  the  soleus 
muscle.  A  pojditonl  uiicur;t'sm  is  not  usually  diflicult  to  dingnoso, 
hut  should  it  liecome  diffused,  suppurate,  or  break  into  the  knee- 
joint,  it  may  U'  mistiiken  for  a.  malignant  tumour  of  the  bones,  an 
alwi'ess,  or  an  affection  of  the  joint.  The  histerj'  of  the  case,  the 
considei'ation  of  the  diagnostic  signs  of  aneurj'sni.  already  given, 
and  the  introduction  of  a  grooved  needle  inte  the  knee  when  bluud 
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hii.s  Ih'cmi  t^lfused  into  tho  joint,  will  usually  cloar  up  any  doubt  aa 
to  the  iiatiux)  of  tlio  affection.     A  jxtpliteal  anciu'ysm  i»  often 
bilator.il.     Trcatmeiit. — Little  need  be  addwl  licit)  to  what  ban  alrooily 
btHiii  siiid  on  the  p.'nt?ral  ti*eiitmeut  of  aneiu-ysra,  as  such  os|)eciully 
a]>j)lie.s  to  aneurysm  in  tliis  situation.      Flexion,  coinbin«,*d  with 
aitjiropiiiite  ine.lical  treatitiont,  is  often  successful ;  and  distal  aud 
instrunuintal  coini)ression  are  esiMJcially  applicable  to  this  aneurysm, 
or  an  Esninrch's  bandage  maybe  uschI  if  preferred.     These  metliudd 
failin*^  or  not  Ix'ing  consideitnl  advistible,  the  poplite<il  in  the  u[)iior 
pjirt  of  its  course  or  the  femoral  ai-terv  in  ScarjMi's  triangle  should 
b<^  tied.     The  f)iK'i-ation  of  tying  should  be  done  at  onct^  under  the 
following  circumstiinces : — I.  When  the  aneurysm  is  rapidly  in- 
creasing in  sizes  leaking,  or  thi-eatening  to  burst.     2.  When  the 
aneurysm   is  inflanunl  but  has  not  suppurated.      3.  Under  some 
circumstances  when  it  has  burst  into  the  knee-joint.     4.  When  the 
limb  is  cedematous,  showing  that  the  vein  is  being  st»nou8ly  com- 
pi-essi^d.     5.  AVhen  tlie  patient  is  of  an  irritable  di8|>osition,  addii^ted 
to  alcohol,  and  impatient  of  control.      Amputation,  on  tlie  other 
hand,  is,  as  a  rule,  called  for : — 1.  If  the  anciu'ysm  has  burst. 
2.  Jf  gjingivne  has  set  in.     3.   If  suppuration  attended  with  prof iLse 
haemorrhage  has  occiuix^d;  and  4.  If  the  knee-joint  is  disorganized. 

LIGATURE  OF   AllTEUIES. 

The  litjntnrc  of  arUrlts  ivcjuui^s  a  knowledge  of  their  relational 
anatomy  and  of  the  j)osition  and  apiK?ar.inco  of  the  various  struc- 
tures winch  serve  as  guides  to  tliem.  Such  a  knowledge  can  only 
1m?  gjiined  in  the  dissec^ting-room,  and  by  the  frequent  practice  of 
operatitins  on  the  dtjad  ImkIv.  lleitj  only  the  chief  niles  that  should 
guide  us  in  a])plying  a  ligatuit;,  and  a  shoil  account  of  the  methods 
of  tying  the  moit»  imjioilant  arteries,  c^m  l)e  given. 

iiftieral  ruUs  for  Utjatnre: — 1.  The  incision  should  generally  be 
made  parallel  to  tlie  ccaii'seof  the  artery,  and  the  skin  divided  evenly 
to  promote  union  l>y  first  inti'ution.  2.  Kach  suct-cssive  cut  through 
tlie  underlying  tissues  should  Ix.^  nnule  the  same  length  as  that 
through  the  skin,  and  bruising  of  the  paris  avoided  as  liiuch  as 
]M)ssibl(^  3.  The  sheaths  of  uiusclcs  and  tendons  sluaild  not,  if 
possible,  Ik?  ojk'UoI.  4.  The  shenth  of  the  vessel  having  l»een 
exjM)s<Hl  and  tho  ai-t^^ry  felt  pulsating  with  the  index  fingiT,  the 
sheath  should  1m*  pinched  uj>  with  f<>rcej)s  and  opened  by  cutting 
with  the  blade  of  the  knife  on  the  Hat.  0.  The  sheath  lK»ing  oiK^tned, 
it  must  1m«  sepanite<l  from  the  ait«Ty  in  the  wlude  of  its  circum- 
f<»it'nce,  either  by  caivful  dissi^ction  with  the  knife  turned  with  its 
<Hlg«'  fnun  the  ariery,  or  l»y  the  din.^ctor  insinuat4.ii  by  a  gi-ntle  t^) 
and  fro  movement  lK*twe<'n  the  sheath  and  the  ai't4.»rv.  i  f  this  ])art  of 
the  operati«)n  is  not  done  very  delicately,  too  mucli  of  the  she.itli  in 
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the  long  axis  of  tho  oi'teiy  will  bo  soparatod,  and  there  will  be 
cbm^^r  t)f  secondary  hsoniorrhage  from  cutting  off  of  tho  blood 
siq)ply   which   the   vessel   receives  fi*om   its  sheath.      G.  Having 
soi)anited  the  sheath,  one  side  of  it  should  be  seized  with  the  forceps 
and  the  needle  passed,  unthitjaded,  between  it  and  the  ai-tory,  and 
the  i)oint,  by  a  gentle  to  and  fro  movement,  carried  round  the 
vessel  without  injiuing  or  including  any  of  the  contiguous  structui'es. 
It  should,  save  in  exceptional  crises  which  wUl  be  mentioned,  be 
passed  from  the  side  on  which  the  vein  lies.     7.  When  the  point  of 
the  needle  projects  on  the  oi)posite  side,  it  should  be  cleai-ed  from 
any  loose  cellular  tissue  of  the  sheath  it  may  have  canied  before  it 
by  scratching  with  the  finger-nail,  or  cutting  on  the  needle  with  the 
edge  of  the  scalpel  directed  from  the  artery.     8.  The  artoiy  should 
be  gently  pressed  between  the  curve  of  the  needle  and  the  finger  to 
ascertain  that  no  other  structure  is  included,  and  that  pressiu^  con- 
trols the  pulsation  in  the  aneurj'sm.     9.  The  needle  sliould  now  be 
threaded  with  the  ligature  which  is  carried  round  the  artery  as  the 
needle  is  withdrawn  ;  the  ligatiu"e  should  then  bo  tied  in  a  reef  knot 
and  its  ends  cut  off  short.     10.  Should  much  of  the  sheath  hiive  been 
unavoidably  sepai-ated  from  the  artery,  two  ligatures  had  better  be 
j)a8sed,  and  the  artery  divided  between  them.     I  question  if  this  will 
not  always  be  found  the  stifer  method :  it  is  now  the  one  always 
used  by  myself  and  by  several  of  my  colleagues  at  St.  Bartholomew's. 
11.  Some  form  of  asi»ptic  ligature  should  be  used,  as  silk,  chro- 
micized  catgut,  ox-aorta,  or  kangaroo- tail  tendon,  but  the  best 
material  can  hardly  be  said  to  have  been  detennined.      I   have 
always  used  kangaroo- tail  tendon  myself,  and  have  found  it  answer 
admirably.     12.  The  wound  should  be  accurately  united,  drained  if 
deep,  and  di-essod  antiseptically. 

Ligature    of    special   arteries.  —  The    common    carotid 
ARTERT?   may  requii-e   tying  for — 1.  Wound  of  the  arteiy ;    2,  a 
j)unctui*ed  wound  near  the  angle  of  the  jaw  or  tonsil ;  3,  aneiuysm 
of  the  upjxa'  part  of  the  aiiery  or  of  one  of  its  branches  ;  4,  orbital, 
intracranial  and  cirsoid  aneuiysm ;  and  5,  aneurj'sm  at  the  root  of 
the  neck  (distjil  ligjitui-e).     The  ai-tery  may  be  tied  eithc^r  above  or 
Ixilow  the  omo-hyoid.     A\1ien  j)nu^ticable  it  should  be  tie<l  alK)ve,  as 
it  is  hei-e  more  sujK'rficial,  and  the  risk  of  suppunition  extt^nding 
lK*neatli  tlie  dt'i'p  fascia  into  the  chest  is  avoided.     The  hiijh  operatioUy 
or  ligature  above  the  omo-hyoid.     Make  an  incision  three  inches  in 
length   with  its  centi-e  opjwsite  the   cricoid  cjirtiLige,  along  tho 
anterior  odgt^  of  the  sterno-mastoid  muscle,  i>.,  in  a  line  drawn 
from  the  st<anio-(davicuhir  articidation  to  a  point  midway  between 
the  angle  of  tin?  jaw  and  the  mastoid  j)r(K«ss  (Fig.  273,  i).     Divk 
the  skin,  suiK'rficial  fascia,  platysma  and  deep  fascia.     Dmw  tl 
anterior  edge*  of  the  sterno-mastoid  gently  outwaixls,  and  the  artei 
will  be  felt  pulsating  in  the  angle  formed  by  the  o\Iio-\i'^"o\!^LN^\^i^a.^iVw 
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stemo-mastoid.     Open  the  aheath  on  its  inner  side,  and  pass  the 
anenrj'Hin  needle  from  without  inwards  to  avoid  injuring  tiie  vein 
which  slightly  overlaps  the  artery  on  its  outer  side,  and  keep  its 
])oint  dose  to  the  ve8«el  lost  the  pneumo-gastric  nerve  be  included 
in  the  ligature.     The  small  desc^^ndens  noni  nerve  runs  superficial 
to  the  sheath,  and  if  seen,  shoidd  be  avoided.     The  superior  thyroid, 
lingual  and  facial  veins  cross  the  arterj'  to  open  into  the  internal 
juguLir  vein.  Should  they  imiKnle  the  oi>eration,  divide  them,  having 
first  applied  two  lig5itui*es.     The.  low  operatwu^  or  ligature  below  the 
omo-hy  oid.  Make  an  incision  in  the  stune  line  as  for  the  high  operation 
but  lower  in  the  neck.     Draw  the  stemo-mastoid  outwards  and  the 
sterno-hyoid  and  thyroid  inwanls  and  the  arter}^  will  be  felt  beating 
in  the  angle  formed  by  the  omo-hyoid  with  the  stemo-thyroid. 
Pass  the  needle  as  before  from  without  inwards,  taking  especial  care 
not  to  injure  the  vein  which  on  the  left  side  slightly  overlaps  the 
arterj'.     The  head  should  be  kept  fixed  after  ligature  by  sand  bags 
or  some  form  of  splint.     The  chief  dan (/tr 8  after  ligature  are — 1. 
Cerebral  uiischief  fwm  partial  cutting  oif  of  the  blood  supply  to  the 
bniin ;  2,  a  low  form  of  pneumonia  from  interference  with  the  blood 
sup]ily  of  the  pneumo-gastiic  centre ;  3,  suppuration  descending 
into  the  mediastinum ;  and  4,  suppumtion  of  the  sac  when  tied  for 
aiieurj'sm.     Tlie  collateral circuiation  (Fig.  101)  is  carried  on  by  the 
anastomosis  of — 1.  The  vertebral  with  the  opposite  vertebral.     2. 
The  infeiior  with  the  supeiior  thjToid.     8.  The  internal  carotid  with 
tlie  oi)posite  internal  carotid  through  the  circle  of  Willis.     4.  The 
deep  (."ervical  with  the  pnncei)s  cervicis  of  the  occipital.    5.  Branc^hes 
of  tlie  ext<.Tnal  carotid  with  the  con-espondiug  branches  of  the  oppo- 
site side  across  the  middle  line  of  the  neck. 

The  external  xsd  intekxal  carotid  arteries  may  be  tied 
by  an  incision  similar  to  tliat  for  the  common  carotid,  but  higher  in 
the  neck.  A  point  to  remember  is  that  the  internal  carotid  is  in 
position  at  first  extt^rnal  to  the  external  carotid  and  of  larger  size. 

The  uxotal  artery  may  re<[uir(?  ligature  for  hwmorrhago  in 
cancer  of  the  tongiUN  and  as  a  pi-eliminarv  to  excision  of  the  tongue. 
Maki?  an  incision  along  the  gr<»ater  cornu  of  the  hyoid  bone  (Fig. 
273,  g),  divide  the  skin,  sujK'i-ficial  fas<-ia  and  ]>latysma;  hook  up 
th<!  su]>iiiaxillarv  gland,  and  a  few  touches  of  the  director  will 
exjH)s<'  the  triangle  boiindt'd  Im»1ow  by  the  anteiior  and  ])osterior 
belly  of  tho  digastricus  and  above  by  the?  hypoglossiil  nerve, 
ratch  cautiou>ly  through  the  muscidar  fibres  of  the  liyo-glossus 
ich  forms  the  floor  of  this  triangle,  taking  care  not  to  injuit)  the 
glial  vein  which  is  siij>ei-ficial  to  the  muscle  :  the  lingual  artery 

ill   Ik?   seen    or   felt   lying   upon    the   middle   constiictor  of  the 
pharynx.     Tin*   vessel,    however,    is  often   abnormal,    and  conse- 
*ntlv  niav  not  be  found  in  the  usual  situation. 

-l^US  FACIAL  AiiTEKY  is  i^eadily  tied  at  the  anterior  edge  of  the 
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masseter,  vhare  it  can  be  felt  beating.  It  lies  anterior  to  its  yvw. 
It  Has  frequently  to  be  tied  in  itu  coune  through  the  neck  in  the 
lamoval  of  glaadH  from  thut  ragion. 

Tas  SUPERIOR  THYBOiu  ARTERY  can  Heldom  require  tying  except 
tor  wounds  of  the  neck,  an  "  cut  throut,"  and  an  a  preliminary  to 
removal  of  the  thyroid  body. 


I.  Internal 


FlO.  101. — Diagram  la  ahnw  the  collatcrat  circulatiUD  ftlUr  lifjuturc 
carotid,  MibclaTiaD  and  aiillory  arteiies.  A.  Oommcin  ojoliil  ; 
carotia  ;  c.  External  camtid  ;  n.  Vertobral  ;  E.  Circle  of  Willis 
lar;  a.  Subclavian:  h.  Tliyr^iil  axis  \  i.  Inferior  thjroid;  t.  Superior 
tfajrokl ;  K.  (kcipital  i  u  Frinceia  cervicis ;  H.  Deep  i«rvical  ;  ».  Trans- 
Tumlii  colli  ;  u.  Suprascapular  ;  r.  PoBterior  wapular  ;  «.  Dursnlis 
■capulE  ;  II.  Infraacapular  ;  8.  Subik:apular  ;  T.  Long  thoracic  ;  v,  Short 
thoracic  ;  v.  Superior  intercostal  ;  x.  Internal  inanimarj )  i.  and  x.  Aortic 
intercoalals. 
The  tkuporai  artkby  may  require  ligiitnro  for  cirsoid  aneurj-Bm 

or  a  wound  of  the  vosacl.     It  <.-aii  be'  readily  neciu^  at  the  spot 

where  it  is  felt  beating  aa  it  crosses  the  zygomii  just  in  front  of  the 

external  auditoiy  meatuu  (Fig.  273,  h]. 
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The  subclavian  aktery  may  be  tied  in  the  third  part  of  iU 
course  for — 1,  axillary  aneur^'sm;  2,  aneurysm  at  the  root  of  the 
neck  (distal  ligature) ;   3,  ruptured  axillary  artery ;  4,  secondauy 
hsomoiThage  after  am])utation  at  the  shoulder- joint;  and  5,  as  u 
preliminary  to  the  latter  operation.     The  head  having  been  drawn 
well  back,  the  face  turned  to  the  opposite  side  and  the  shoulder 
depressed,  draw  down  the  skin  over  the  clavicle,  make  an  incision 
along  |the  middle  thii'd  of  that  bone  through  the  integuments  and 
platysma,  so  a8  to  avoid  injiuing  the  external  jugular  vein,  and  let 
the  tissues  slip  up  again  (Fig.  273,  f).     Next  divide  the  deep  fascia 
on  a  director,  and  the  jwsterior  edge  of  the  stemo-mastoid  will  be 
ex])osed.     Hold  aside  or  divide  if  necessarj'  the  external  jugular  or 
any  other  vein  that  may  be  in  the  way,  but  do  not  injiuti  the  supni- 
s<:a]nilar  arter}',  as  this  is  one  of  the  chief  vessels  by  which  the  col- 
latenil  circulation  will  subsequently  be  canied  on.     Search  with  the 
finger  and  director  for  the  scalene  tubercle  in  the  triangle  bounded 
by  the  omo-hyuid  above,  the  clavicle  below,  and  the  scalenus  anticus 
on  the  inner  side:  the  ai-tery  will  be  felt  pulsating  behind  the 
tubercle.     It  has  the  vein  in  front  of  it,  but  on  a  lower  ])lane,  and 
tlie  brachial  plexus  above  it.     Pass  the  needle  from  above  down- 
wards.    The  aiteiy,  if  neceBs*ir>',  may  be  tied  in  the  aecand  part  of 
its  nnirsf  by  extending  the  indsion  inwai-ds  and  i>artially  dividing 
the  s<'ulenus  anticus.     Ligatiu*  of  thf,  Jirst  part  has  been  so  uni- 
fonnly  futjil  hithei-to  that  it  will  not  be  described.     The  jtriiicijtnl 
arriilfnts  tliat  may  occur  during  ligatiux.'  of  the  suK'lavian  in  the 
tliinl  part  of  its  coiu'se  are — 1,  injiuy  of  the  external  jugular  vein 
or  other  veins,  and  })rofuse  venous  hiemoiThage  ;  2,  wound  of  the 
sac  oi  the  aneur\*sm ;  3,  pmictun»  of  the  pleiu-a  ;  4,  inclusion  of  a 
cold  of  the  brachial  plexus ;  5,  injiu'y  of  the  phivnitr  nerve.     The 
i'hif'f  daitijers  after  iiffuture  are  pleurisy,   secondaiy  hiemorrhage, 
and  su])piU'ation  of  the  sac.     Tlie  coUnteral  circuJation  (Fig.  101) 
after  ligatiux*  of  the  thinl  portion  is  canied  on  by — 1,  tiie  supra- 
s('a])ular   and  ])osterior   scapular  arteries  anastomosing  with   the 
infr.i-scajiular,  siibscaj>ular,  and  dorsiilis  sca])uhu  arteries;  2,  the 
internal    mannnarv,    su})erior    int«'rcostal    ami    aortic    intercostal 
arteries  anastomosing  with  the  long  and  short  tlioracic  arteries. 
The  axilLu\hy  auteky  can  seldom  recjuiiv  ligature  exce])t  for 
^^   Wound  or  nipture  (]).  177).     In  its  continuity  it  may  he  tied  in  the 
^ft  iirnt,  secon<l,  and  thinl  jwrt  of  its  coursi'.     in  the  third  part  it  t«n 
/   ^H»  ivadily  s<^cured  by  niaknig  an  incision,  with  the  arm  raised, 
^    thixMigh  the  skin  and  fascia  along  the  inner  border  of  the  coraeo- 
Y       bracliialis  and  bin'])s  (Fig.  103,  b).     In  thf  first  and  second  jxtrti  of 
^^^its  euursi'  it  lies  Ix-low  the  iKK'tonil  muscles,  and  to  exj)ose  it  so 
^^^^e)i  a  dissection  is  nH|uire<l,   that   ligatiu-e  of  the  subclavian  is 
^^Bfenible.    Tlie  wthittrnl  vircnlatiuH  (Figs.  101  and  102)  after  liga- 
pe  of  the  first  j>(»rti<»n  of  the  axillary  is  carried  on  by  the  siime 


veaaels  aa  after  ligature  of  the  third  part 
ligature  of  the  thud  part  of  the  axillary 
it  ie  carried  on  chiefly  by  the  anastomoaiB 
of  small  branches  of  the  mibitcapular  aud 
circumflex  above  with  ximilar  brancheK 
of  the  superior  profunda  below. 

The  brachial  aktkry  may  require 
ligature  for — 1,   woimd   of  the  artery; 

2,  aneurysm  at  tho  bend  of  the  elbow ; 

3.  wound  of  the  palmar  oi'ch.  It  may 
be  tied  in  anv  part  of  ita  eourse.  Make 
an  indiidon  (Fig.  1U3,  c),  along  the  inner 
edge  of  the  biceps  iu  a  liue  drawn  from 
the  auterior  fold  of  the  axilla  to  the 
middle  of  the  bend  of  the  elbow  through 
the  intflgunicnts  and  deep  fascia,  avoid- 
ing tlio  baedlic  vein  which  lies  ever  the 
course  ut  the  artery  but  superficial  to  the 
fascia.  The  median  nerve  troiwes  tho 
artery  along  the  middle  of  ita  <Miur»e 
from  without  inwards.  At  the  bend 
u/  tht  tlbow  make  the  incision  ob- 
liquely Irom'within  outwards  (Pig.  103, d) 
and  divide  the  semilunar  fascia  of  the 
bicepc :  tho  artorj-  wiO  be  foiuid  between 
the  tendon  uf  the  bicepi«  on  tho  outer 
side  and  the  median  nerve  on  the  inner 
side.  Thoco//a(iT«?ci>cuia(i"oH  (Fig.  10^) 
when  the  arterj'  in  tied  above  the  hujw- 
rior  profunda  is  the  aamo  as  that  after 
ligature  uf  the  third  part  of  the  axillaiy. 
When  tied  below  the  superior  pro- 
funda it  is  curried  on  chiefly  by  tho 
anastomosis  of  this  vessel  with  the  radial 
and  interosseous  reciurent  and  the  anas- 
tomotica  magna ;  when  tied  below  the 
inferior  profunda  by  the  udditional  aiias- 
toinosis  of  this  vessel  with  the  posterior 
uhiiu-  reciurent. 

The  rasiai.  ahu  tlxak  akti£RIE!i 
may  be  tied  for —  1 ,  unumysm  of  either 
vestiel,  ur,  2,  wound  uf  the  palmar  arch : 
but  it  is  u  question  whether  ligutui*  uf 
the  brachial  is  not  pi-eferable  in  the 
latter  case,  as  the  auustumosis  between 
the  radial  and  ulnar  and  the  carpal  and 


of  the  subclavian,    Aftra 


Pill.  102.— DiHgram  toshov 
I  tbe  collaV^ral  clrcuUtioD 
after  ligatura  of  the  axil- 
lary, brachial  uiJ  radisl 
and  ulnar  uterin.  a. 
Bmchial  ;  s.  Radial ;  a. 
Ulnar  ;  u.  Superior  fro- 
funila  ;  E.  Inferior  \>ta- 
funda  ;  r.  Anastoniulicu 
ma^a  ;  n.  B:uJisl  nxiir- 
rent ;  H.  InteroweoUK  vo- 
current ;  i.  Aulerior  and 
K.  paaUrior  iilnur  recur- 
i-ent ;  J.  Axillary;  l.  Com- 
mon  inteioMuuus ;  h.  VaS' 
t«rioriDlcroi«ieouii;  H.  An- 
terior interuHseous ;  u.  o. 
An  terior  an  J  posterior  rat- 
INtl;  V,  Deep  palmar  arch  ; 
<j.Snper(icUl  palmar  Mch; 
H.  Posterior  nircumfloi  \ 
s.  SiA'wi^mW. 

T  1 
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uit(Trun9('(iU!turt^riuHifitM)(i\>c(Fig.  102).  Both  nrl^riM  in  theo 
u  wound  ut  tliu  ^ulmui'  urvh  need  to  be  tied.  This  ut  ticst  dot 
llir  writt   irhiTv  they  uro   superficinl  and  fun    l*  folt  J  _. 

The  nulial  lim  bolwcen  the  supinator  Ionfn»  and  titr  fl*>xar 
purjii  nuUnliv:  tLo  ubmr  betww-n  tlit'  iiiiit^iiiiiist  U-nd'in  nf 
the  tlezrir  Buliliinin  cli|ntorum  uud  tho  flexor  ntrjii  itltiaitB,  lij- 
w)uFh  Utter  t«Ti<liiii  it  in  slightly  uverlajipt^.  A»  iiii-iiyini  about 
an  inch  lung  through  the  intcgumente  niid  deop  foM'iu  junilM  fu 
thu  «>ui>«  (if  oithcr  vcrtuil,  ia  all  that  a  neoeaawy  to  nc[>ii«-  tlvui 
( I''i(c.  10:l.  g.  h).  Ill  tilt  caac  of  thu  ulnnr,  hr>wevt>r,  Ihi-  He.t'rr  nirjN 
11I111111H  may  luivi-  to  bo  hfhl  tuadc 
\V!4ui  iiMilIp  shuulil  ho 
n  thr  ulnar  In  the  nulial 
rnid  till-  nt-rvr  which  Mm 


U,  the 


Hide.     Ill  thf  cniv  (if 


-ndial,  the  npoillr  mar  Iw  jhuumhI 
■<itrii'r  wuy  fi0  [he  nidi>l  uene  ■( 
till'  wrist  is  luit  in  contact  with  Uie 
.iii.i_v.  Nu  luirm  will  rnmi-  if  thf 
ii'iiiii  [■iimit<»  111*  tii^d  with  Ihi-ir 

U'S]K>i:tivo  VC**i|s,  The  n.di>(/  illlrry 
•  'I  f/ir  iipjirr  thinl  Ui^  dwjily  !«>- 
twttii  the  wipiiiator  l<iiigu«  und 
{■ninulur  mdii  tiM'*.  Make  nu  ii»- 
finiim  (Fi);-  103,  f)  in  11  line  drawn 
frum  the  miiliUc  nf  tho  hcnd  ol  Uw 
elbow  tri  hiiU  an  inch  iiitvnuil  t» 
the  Ktyii>id  piiKtixi  i.f  the  Tsdius. 
S'[iiir«tv  tlie  muwlrai  luid  tho 
urtM7  will  he  i-xj><iM<d.  The  mdinl 
)i"rv<?  in  thin  ntimtinn  i»  fome  din- 
twiiw  Ui  tho  iintt-r  aidu  of  Ihi'  iirtwy. 
l.iyalnTr  1,/  Ihr  ulnar  i«  thf  -mrr 
thinl  i~  rnoK-  diHinilt  u*  it  litis  !»• 
iiL-sth  thr  >.iij-'i  ll.'j;.l  tl'-xti-  miDdu. 
iiakv  .ui  iiidrtoH  (l''ip.  m;i,  f)  low 
inchcw  l<in)c  in  h  liiif  ilruwu  tnon  tl» 
fii>nt  uf  tho  iiitoniiU  ouudylo  U(  tlw 
rndul  Hdn  of  thn  iiixifiirm  iHinii.  .S«<>k  the  iiit«r*nl  botwWBI  tb* 
flexor  <arpi  ulimriB  and  the  fli^xur  nublimin  difrHunim.  St^anl* 
thaw  muwW,  nnd  Iho  nlnur  nervo  will  bv  ««*n.  Work  eaimficaltv 
the  ncrvu,  Hud  thi;  artM-y  will  be  found  Mwc^i  tho  fl^ur  HnhlJiRb 
■Uid  fioxnr  fimfundiiH  digittinini.  Pur  f'ollatrral  nrciiliitiim  mttw 
li{(«tutv  lit  thi'  iwliul  Riiil  uliiiu'  urtfriiv,  «««>  Fi;;,  1U2. 

TiiK  KXTKBXAt.  lUAC  ABTEKY  tnuy  rwimtfli^iturp  tur~l,  Anon- 
ijnnn  bi  tlw  ipuiti:  2.  iptouih>r>-  hinni<inhig«  fnim  thi-  luuiond; 


ha.  1C3.— Unr 

Itfpituni   of    ftricrica    uf    Ihn 
uppn  e(t(cTnit]r. 
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Poupart'd  lii^Dcat  indicates  ita  course.  Uake  a  ciured  incisioa 
beginning  a  littlo  external  to  the 
centre  of  roupart'!<  ligament  iip- 
wardH  und  outwatilH  for  about  thiee 
inches  towards  the  anterior  aupci-ior 
spine  of  the  ilium  (Fig.  2W,  c).  IHvidu 
the  itkin,  superficial  anil  ilcc'p  faecia, 
and  the  nponern'ORix  of  the  external 
oblique  ;  cut  more  curcfully  through 
the  internal  oblique  and  trunHversolis 
muscles,  and  the  faticiu  trunKverealin 
will  be  exposed.  Dirido  this  on  a 
director,  taking  ciii*  not  to  injure  the 
peritoneum.  Separate  the  peritonoum 
gently  from  the  piwios  muHcle,  and  let 
an  assistant  presH  it  carefullj'  upwards 
and  inwards.  The  artery  will  now  be 
felt  beating  at  the  inner  part  of  the 
wound  along  the  inner  border  of  the 
p-ioas.  Pass  tho  onemyHm  needle  from 
within  outwards  to  avoid  injiuing  the 
vein  which  lies  to  the  inner  side  of  the 
artery.  The  small  crural  branch  of  the 
genito-crunil  nerve  lies  on  the  ai-tery, 
and  the  circumflex  iliac  vein  and  vas 
deferens  cross  it  just  before  it  jusses 
uuder  Pouport's  ligament.  Tho  chief 
arxiiieult  that  may  occur  during  liga- 
ture are: — 1.  Injury  of  the  perito- 
neum ;  2.  wound  of  the  vein ;  'A.  woimd 
of  the  speimatic  cord  ;  4,  wound  of 
the  epigastric  artery ;  and  o,  punc- 
ture of  the  circumflex  iliac  vein. 
The  chief  (htngera  after  ligature 
ore: — 1,  Gangrene  of  the  limb;    li, 

Fio.  lOS.— Di«gnun  of  the  collateral  circulation  «ft«r  ligature  of  the  oomraoD 
iliac,  nxUnal  snd  [ntemal  ilian,  femoral,  popliteal,  and  arteries  of  the  leg, 
t.  CommoD  ai«c  ;  a.  Eit«mal  iliac  ;  c.  IntcninI  iliac  ;  n.  Last  Innilwr  ; 
■.  Ilio-lnmbir ;  r,  Epigantrio  ;  a.  Circumflex  iliac  ;  H.  olituralor  ;  [.  Glu- 
teal ;  J.  Uteral  laoral ;  x.  S.-iatie  ;  l.  External  circumflei ;  k.  Profunda  ; 
»,  iDtem*]  circamflex  ;  v.  Femoral ;  r.  ComeB  ischiatioi ;  ijqc),  Perfo- 
nting ;  ■.  Anutomotica  magna ;  u.  Superior  ariiculac  ;  it.  laferiti 
aitienlar ;  ir.  Tibial  recurrent ;  y.  Popliteal  ;  w.  AnUnor  \fti\».\  ■,  n.  'S^wr 
Icnoc  libul ;  r.  Peroneal. 


iliiic;   till'  (ihitcii 


27s  OISBASKS  OF  SPECTAL  TISSUES. 

peritonitis ;  !i.  npt^ndaiy  hecmorrbBge.  Should  secondary  hieinor- 
rhsg(<  oociir,  rarofiiUy  appliod  prenwiro  miurt  be  tripii.  If  thin 
faiU,  nnthin);  is  left  Imt  thi>  dpHjipratc  cxpwiient  of  cntting 
down  on  thi'  MwdiiiK  vpshpI  ami  trj'inp  to  nociiro  it.  Davy's 
lever  shoiilil  lie  mmhI  to  control  the  haMnoirhago  during  the 
operation.  The  iv^ritoneum  will  be  probalily  opened,  and  nwM'ess 
will  lio  imibleniatiml.  Th*-  aJlntrml  rirrulaiioa  (Fig.  104)  is 
carried  on  ehielly  by  the  nnitshimiiMH  lietween  the  iutJ^nial 
r  nnil  di-ep  ppiputric ;  the  iliii-lumbar  and  eircumflox 
lud  estemnl  rireuiiiflex ;  the  olitumtor  und 
iiitt'nial  cireumfli-x :  the  sriatic  and  the  gu]ie- 
riov  perfoiutirg  and  internal  cirtumftex. 

The  roMMON  II.Iao  AHTERY  has  been  lijfa- 
tiire<l  for  aneur>'sin  c>f  the  external  iliae  and 
for  gluteal  aneurj-sin  :  the  INTERNAL  ILIAC 
AliTERY,  nli«o  for  gluteal  aneiirj-sm.  linth 
may  Iw  reoeheil  by  prolonging  the  inciniiin 
fi)r  ligature  of  the  exttnial  iliae,  and  both 
liavp  recently  been  tiod  through  the  peri- 
timeum.  ftith  operati<ins  wero  formerly 
iiltcndwl  with  the  moHt  nnfavojirable  results. 
but  of  late  there  have  been  »everal  successful 
ciises  in  which  the  alMlomen  has  been  opened 
in  the  niiililh-  line,  the  intentiups  drawn  aside 
null  tbi>  vewrt<>lH  ex|HB<e<i  liv  wnit^'hing  through 
Ihr-  i--ritonciiiii.  For  'aJM^mf  rirrnlaHnu 
c  I'if;.  KM. 
~  ,  KF.MORAl.  ARTERY  may 

.  Wound  of  the  artery 
i-jHui ;  ;t.  hflinorrhage 

'of  the  tibials.     The 
ihI  eilhi'r  in  K<'ur]m's 


Ml 


TUF.  s 
Iw   li^itureil  for— 1. 
itself;  2,  iK>])litenl  a 
from  a   wound  <.f 
liff't 


1^; 


triaofile  iir  in  Hunter'^'  fiinal.      In  Sriirpii'ii 
Iriiii.;/!'  the  artery  is  UslUlllv  tiwl  at  the  ajx'x 

whiTi'  thf  surtorius  toiiclii>s  the    uddncttir 

loii^iis.    If  thoufrht  neci-ssiiry.  the  line  of  the 

siirturius  may  1"'  miirlnil  on  the  slcin  with 

™nf  ill-      lunar  raustic  bv  jiutting  the  niiisc-le  in  action 

liKfitiiiv      i„.f„r^  \\„.  ,N,tieMt  is  aiiii-sthetiwil.     Slightly 

'^  '"""■'■      Ilex  the  li'g,  and  placi'  the  tliigh  on  its  outer 

fide  in   11   ]>iisitii>n   of   slight  alxluL-tion  and 

fli'xiiin.     A  line  drawn  fnini  a  ]ioint  midway 

-yni|ihy»is  jinbis  and  the  anterior  HU|)fri<ir  iliae  spine  to 

tulieri'le  in  this  position  iiidicatcB  the  coui-se  of  the 

•ry  (Fig.  105.  a).  Make  an  incision  about  three  inches  long  in  this 

bof^nninf;  aUnit  four  inchoj*  A»V>w  rowyiartB  \ii^m«\A',  cut 


LIOATURE  OF  ARTERIES.  279 

titfougli  the  skin  and  superficial  fascia,  and  divide  the  deep  fascia  on  a 
director.    Draw  the  sartorius  gently  outwards  and  the  sheath  of  the 
vessel  will  be  exposed.  Open  this  in  the  usual  way,  avoiding  the  small 
branch  of  the  internal  cutaneous  nerve  which  crosses  the  artery  at 
this  spot.     Pass  the  aneurysm  needle  from  within  outwards  to  avoid 
injuring  the  vein  which  lies  to  the  inner  side  of,  and  a  little  posterior 
to,  the  artery.     In  Hunier^s  cau-al  the  same  line  as  the  al)ove  indi- 
cates the  course  of  the  vessel  (Fig.  105,  b).  Place  the  limb  as  before, 
and  make  an  incision  three  or  four  inches  lf>ng  in  the  line  of  the 
artery  in  the  middle  third  of  the  thigh.     Divide  the  superficial  and 
deep  fascia,  and  the  sartorius  will  l)e  exposed.     It  may  be  known  by 
its  fibres  running  downwards  and  inwards.     Draw  the  muscle  to 
the   inner  side,   and  the  aponeurotic  covering  of  Hunter's  canal 
(known  by  its  strong  transvei'se  fibres)  will  bo  seen.     Divide  it  on 
a  director,  and  the  artery  will  be  fr>und  lying  bi^tween  the  vastus 
iutemus  on  the  outer  side  and  the  adductor  longus  and  magnus  on 
the  inner  side.     The  vein  is  beliind  and  a  little  external  to  the 
artery.     The  long  saphenous  nerve  crosses  the  arterj-  from   the 
outer  to  the  inner  side.     Pass  the  aneurvsm  needle  from  without 
inwards,  keeping  the  point  well  applied  to  the  vessel,  as  the  vein  in 
this  situation  is  usually  very  adherent  to  the  artery.     The  chief 
dangers  after  ligatiu'e  are — 1,  gangi*ene  ;  2,  secondary  h«?mon'h  ige  ; 
3,  phlebitis  and  pyieinia  from  pricking  the  vein  (see  p.  262).     The 
collateral  circulation  (Fig.  104)  is  canied  on  by  the  anastomosis  of 
(a)  the  perforating  branches  of  the  profunda  with  the  articular 
branches  of  the  i)()i)liteal ;  (b)  the  descending  bi-anch  of  the  ex- 
ternal circumflex  with  the  external  articular  bi'anchi^s  of  the  pop- 
liteal and  tibial  recun*ent ;  and  (c)  the  artery  of  the  great  sciatic 
nerve  with  the  internal  articular  branches  of  the  ]>opliteal. 

The  popliteal  artkry  may  be  ligatured  in  its  upi)er  i>art  for 
popliteal  aneur^'sm.  Place  the  limb  on  its  outer  side  and  make  an 
incision  alx)ut  foui-  inches  long  at  the  up])er  i)art  of  the  popliteal 
space  over  the  course  of  the  ai'tery.  Divide  the  deep  ftiscia  m\i\ 
feel  for  the  pulsation  of  the  vesst^  at  the  inner  margin  of  the  semi- 
membranosus. Hook  the  nerve  outwards  or  inwards,  and  ojwn  the 
sheath  well  to  its  iniuu'  side  to  avoid  the  vein. 

The  posterior  tibial  artery. — ///  the  tipprr  fhinf.  Place  the 
limb  on  its  out<»r  side,  and  make  an  incision  four  inches  long  paral- 
lel, and  half  an  inch  posterior  to  the  inner  boixler  of  the  tibia 
(Fig.  10,),  e).  Divide  (mly  the  skin  and  suj^erticial  fascia  in  the  first 
incision  to  avoid  injuring  the  long  saphenous  vein.  Then  divide 
the  deep  fascia  and  draw  the  gastrocnemius,  if  seen,  backwanls; 
cut  through  the  tibial  origin  of  the  soleus,  and  the  intermuscular 
fascia  will  be  expr)sed.  Divide  this  on  a  director,  and  the  artery 
will  be  found  lying  on  the  tibialis  posticus  with  the  posterior  tibieil 
nerve  to  its  outer  side.    Ligature  of  the  posterior  tibial  in  its  up\iei: 
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third  can  hardly  be  required,  except  for  a  wound  which  ahould  tiieii 
be  enhirged  longitudinally  until  sufficient  room  is  obtained.  At  the 
ankle. — Make  a  curved  incision  over  the  artery  a  finger's  breadtii 
behind  and  below  the  internal  malleolus.  Divide  the  superficial 
and  deep  fascia  and  the  internal  annular  ligament,  and  the  artery 
will  be  found  between  the  tendons  of  the  flexor  longus  digitorum 
and  flexor  longus  hallucis  with  the  nerve  to  its  outer  side.  For 
collateral  cirrulatioHy  sck)  Fig.  104. 

TuE  ANTERIOR  TIBIAL  ARTERY. — A  line  drawn  from  the  inner 
side  of  the  head  of  the  fibula  to  midway  between  the  two  malleoli 
indicates  the  course  of  the  vesnel.     In  the  upper  third  make  an  in- 
cision about  five  inches  long  in  the  line  of  the  artery  (Fig.  105,  c) 
thi'ough  the  skin  and  Ruperficial  fascia  and  look  for  the  innermost 
white  line,  which  indicates  the  cellular  interval  between  the  tibialis 
anticus  and  the  extensor  longun  digitorum.     Divide  the  deep  fascia 
over  this  lino  on  a  director ;  hold  the  muscles  apart  by  retractors, 
and  the  arter}'  will  be  found  on  the  interosseous  membrane  with  the 
nerve  to  its  outer  side.     lu  the  middle  third  the  artery  lies  between 
the  tibialis  anticus  and  extensor  proprius  hallucis,  and  the  nerve 
lies  on  tlie  artery,     fn  Ihf  lower  third  the  artery  lies  between  the 
extensor  proprius  hallucis  and  the  extensor  longus  digitorum  with 
the  nerve  on  its  outer  side.     An  incision  in  the  line  of  the  artery 
(Fig.  105,  d)  and  the  separation  of  the  muscles  is  all  that  is  necessary 
to  expose  the  vessel  in  either  of  these  situations.     For  cAi^lateral 
n'rrnlatiouj  see  Fig.  104. 

The  dorsalis  pedis  artery  may  require  ligature  for  a  wound 
on  the  doi*8um  of  the  foot.  I  have  twice  seen  it  tied  for  aneurysm 
of  the  vessel  itself.  Make  an  incision  in  a  line  drawn  from  midway 
between  the  two  malleoli  to  the  inter\'al  between  the  great  and 
second  toes :  divide  the  skin  and  the  su]>erficial  and  deep  fascia :  the 
artery  will  l)e  found  ])etweon  the  extcmsor  proprius  hallucis  and  the 
innermost  tendon  of  the  ext4>iisor  longus  digitorum.  As  the  artery 
sinks  into  the  sole  it  is  crosse*!  by  the*  innennost  tendon  of  the  ex- 
tensor brevis  digit^nmi.  The  anterior  tibial  uotvp  is  on  the  outer 
side. 

diseases  of  the  veins. 

Thrombosis,  or  clotting  of  the  bl(Kxl  in  a  vein,  is  very  common, 

^nd  was  formerly  thought  to  Ix*  always  the  i*esult  of  inflammation 

^f  the  vein-wall.     Hence,  whenever  a  vein  became  thrombosed,  the 

condition  was  spoken  of  as  ])hlebitis.     It  is  now  known,  however, 

y^t  a  thrombus  may  fonn  in  a  v(»in  without  any  inflammation  of 

^te  walls,  and  that  the  presence  of  a  thrombus  is  in  some  cases  the 

^Use  and  not  the  result  of  the  inflammation.     The  causes  of  throm- 

*^osis  inav  be  considered  imder  the  following  heads.     1.  C hanger  in 
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the  vein^wall,  such  as  may  result  from  injury,  inflammation  and 
degenerative  processes.     2.  Changes  in  the  bloody  such  as  occur  in 
septicsemia  and  pyaemia  and  other  affections  in  which  there  is  a 
destruction  of  the  white  corpusclcH,  and  the  consequent  setting  free 
of  the  fibrin  ferment  contained  m  them.     The  exact  nature  of  the 
changes  in  the  blood  inducing  thrombosis  is,  however,  not  known, 
and  the  above  explanation  is  at  the  best  a  mere  theory.     3.  The 
presence  of  micro-organiHms.     4.   The  reiardutum  or  arrest  of  the 
blootl-gtreamy  as  (a)  when  a  ligature  is  applied  to  a  vein ;  {b)  when 
a  vein  is  compressed  ])y  a  tight  bandage^  tumour,  or  contraction  of 
a  cicatrix ;  (c)  when  the  blood  flows  feebly  through  a  vein  owing  to 
weak  action  of  the  heart  induced  by  age,  fevers,  loss  of  blood,  &c. 
5.   TJie  presence  of  a  fortitjn  Imdy  not  covered  by  endidhelinm^  au  a  piece 
of  ligature,  an  embolus,  an  already  formed  thrombus,  or  the  pro- 
trusion of  a  new  growth  into  the  lumen  of  a  vein. 

Method  of  extension  of  the  thrombus. — ^W'hen  once  fonned  the 
thrombus  may  extend  either  with  or  against  the  blood-stream. 
As  a  rule,  however,  it  takes  the  former  direction,  extending  from 
the  smaller  to  the  larger  veins,  and  in  this  way  may  at  times  reach 
the  heart. 

Appearances  of  <i  recent  thrombus. — "When  the  blood  is  at  rest  at 
the  tune  of  coagulation,  as  when  a  vein  is  ligatured,  the  thiombus 
will  be  red  throughout,  as  both  the  coloured  and  coloui'less  corjms- 
cles  equally  become  entangled  in  the  fibrin.  It  will  fill  the  whole 
lumen  of  the  vein,  and  at  first  will  be  soft  and  gelatinous,  and  but 
loosely  attached  to  the  vein- wall.  When,  on  the  other  hand,  the 
clot  is  formed  gradually  whilst  the  blood  is  in  motion,  as  when  the 
clot  is  deposited  on  an  unhealthy  vein- wall,  the  clot  is  laminated, 
and  firmly  adherent  to  the  wall,  and  will  be  either  white  or  tinged 
with  red,  according  to  the  rate  at  which  it  is  formed.  A  post- nwr tern 
clot  may  be  distin^^Jiished  from  the  above  in  that  it  does  not  adhere 
to  the  wall  of  the  vessel,  nor  as  a  rule  entirely  fill  its  lumen.  It  is 
never  laminated,  although  it  may  consist  of  two  layei-s,  one  white 
and  one  red. 

Changes  in  (he  thrombus. — 1.  The  clot  may  become  converted, 
together  with  that  portion  of  the  vein  in  which  it  is  contuintKl,  into 
a  fibrous  conl.  Thus  it  first  losf^s  its  red  colour  from  the  disjippear- 
ance  of  the  rcnl  cori)uselcs,  then  becomes  firmer,  more  adherent  to 
the  wall  of  the  vein,  and  finally  indistinguishable  from  it.  The 
minute  changes  which  occur  in  this  proi-ess  are  similar  to  thos(» 
already  described  in  the  healing  of  an  artery  after  injury  (p.  lOS). 
2.  The  clot  may  undergo  calcification  and  bec(mie  converted  into  a 
so-called  vein-stont»  or  phlebolith,  which  may  either  be  found  free, 
or  attached  to  the  walls  by  a  pedicle.  3.  The  clot  may  soften  and 
disintegrate,  forming  a  pultaceous  reddish  material  or  a  yellowish- 
red  puriform  fluid,  the  latter  change  being  probably  due  to  the 
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action  of  Reptic  micro-organisms.  4.  The  clot  may  shriBk  to  one 
side  of  the  vein,  or  become  timnelled  by  the  blood,  or  it  may  be 
slowly  C4jrried  away  by  the  circulation  without  causing  any  mis- 
chief. The  tunnelling  of  the  clot  is  brought  about  by  the  gTBdual 
enlargement  of  the  small  vessels  which  normally  permeate  the  clot 
during  its  ccmversion  into  a  fibi-ous  cord. 

The  rfferh  of  IhrornlmAis  are,  1.  Sirelh'ng  and  cfdema  of  the  parts 
from  which  the  affect«»d  vein  returnrMl  the  venous  blood.  Tliis  may 
complet(»ly  or  ])artially  disiippear,  or  it  may  i*emain  permanent  con- 
stituting the  condition  known  as  ho! id  oedema ^  according  to  whether 
the  lum(»n  of  the  vein  is  or  is  not  restored,  or  the  collateral  channels 
are  sufficient  for  the  rt^quireinents  of  the  circulation.  Agood  example 
of  anlema  from  throinl>osis  is  furnished  by  the  so-called  white  leg, 
or  p/dff/inaMia  afha  dtthnH,  so  common  after  parturition  as  the  result 
of  the  extension  of  the  dot  from  th(»  utenne  veins  through  theiliacs 
t<^  the  femoral.  2.  h'ant/rfnf  occasicmally  occurs  after  the  plugging 
of  a  large  vein  whf?re  the  collatenil  circulation  is  insutKcient  to 
relieve  the  engorgement  of  the*  i>art,  and  is  necessarily  of  the  moist 
variety.  .'J.  P/ifchifift^  or  inflammation  of  the  vein-walls,  may  ensue, 
and  will  take  a  sini])le  or  a  spreading  and  suppurative  form,  ac- 
conling  as  th<^  thrombus  is  of  a  sim]>le  or  of  a  septic  or  infective 
natuiv.  4.  EinhitllHtn,  owing  to  a  ])ortion  of  a  thrombus  being 
swept  away  by  the  blood-sti'eam  an(l  l)ecoming  lodged  in  a  distant 
vessel.  Tlie  way  in  whieh  this  detachment  may  tnke  place  is  shown 
in  Fig.  42,  ]).  I  .'Js.  If  the  thrombus  is  of  a  simple  chai-acter,  no  harm 
may  (»nsue;  but  if  se])ticor  infective,  the  emlwlus  will  also  be  septic 
or  infective,  and  set  u])  a  like  inflammation  in  the  part  where  it 
becomes  aiTested.     (See  I*t/tnni<i,  p.  1. *{.>.) 

SiffiiM.  -AVlu-n  the  dee]>  veins  are  ]>lugg<Hl,  the  (mty  evidence  of 
the  thrombosis  will  lie  signs  of  obstnicti(m  to  the  circulation  in  the 
veins  Ik'Iow,  snch  as  cedema  or  dilatation  of  the  supei'ficial  veins. 
AXTien,  however,  a  sn])erficial  vein,  as  one  of  the  saphenas,  is 
affected,  there  will  be  a  hanl  cord-lik««  swelling  in  the  situation  of 
the  vein,  and  some  tenderness  on  jnu'ssure  and  feeling  of  stifTness 
on  movement.  Shonld  inflammation  of  the  vein  follow  from  the 
pi*es<»nce  of  the  throm])Us,  there  will  be  in  addition  some  heat  and 
''«Mlness  of  the  skin.     (S«m»  1*hl*intix.) 

7V<Y/^/<'///.-- Absolute  rest  in  the  reeumbent  ]iosition  is  essential, 

I'^xt  a  jMUlion  of  the  clot  should  b«»eome  detaclunl  and  lodged  in  an 

*^n|M>rtant  orgjin,  as  the  brain,  or  l)lu«i:  the  jailmonary  artery,  and 

'•^udden  d<*ath  en«<m'.     \Vhen»  then*  is  much  (inlema,  the  part  should 

'**•  first  1m«  elevati'd,  and  subs««<[uently  evi'idy  and  firmly  l>andaged. 

.    '*Hi.KiUTis.  or  inflammation  of  veins,  may  be  divided  into  the 

^*'*iph»,  and  the  septic  or  spreading. 

^i'mpl,  phhliltiA,  formerly  known  wa  adhvsire  phfehitis,  is  a  simple 
**oal  inflammati(m  of  the  vein-wall,  and  mav  terminate  in  resolu- 
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tion,  obliteration  of  the  vein,  or  more  rarely  in  tlie  fonnation  of  a 
localized  abscefip.  Oaitses, — 1.  Injury  of  the  vein-walls.  2.  Simple 
inflammation  of  the  surrounding  tissues.  3.  The  formation  of  a 
non-infective  thrombus  in  a  vein.  4.  Gout  or  the  gouty  diathesis. 
o.  Certain  conditionsjof  the  system  the  exact  nature  of  which  is  not 
known,  the  phlebitis  being  then  spoken  of  as  idiopathic. 

Pathology, — The  walls  of  the  vein  become  infiltrated  with  leuco- 
cytes and  swollen,  whilst  a  thrombus,  should  such  not  alremly  be 
present  as  the  cause  of  the  inflammation,  will  form  in  the  interior 
of  the  vein.  Changes  similar  t^i  those  already  described  under 
thrombosis  may  then  occur  in  the  clot.  Thus  the  vein  may  become 
obliterated,  or  the  thrombus  variously  disposed  of  and  the  calibre 
of  the  vein  restored.  Or  pyogenic  organisms  may  gain  admission 
and  suppuration  may  take  place.  The  suppuration  however  does 
not  spread  unless  the  thrombus,  the  barrier  to  the  organisms,  is 
disturbed  on  the  evacuation  of  the  pus. 

Si/mpt4>jns, — There  is  the  same  cord-like  swelling  in  the  affected 
pai-t  of  the  vein  as  in  simple  thrombosis,  but  the  skin,  at  least  when 
a  superficial  vein  is  involved,  is  dusky-red  and  cedematous,  and  pain 
is  more  severe  on  pressure  and  on  movement.  When  a  vein  of  large 
size  is  affected,  there  will  bo  in  addition  signs  of  obstruction  to  the 
venous  circulation.  The  gouty  form  is  either  associated  with  ordi- 
nary gouty  inflammation  in  the  foot  or  joints,  or  occurs  with  little 
or  no  evident  provocation  in  persons  of  marke<l  gf^uty  constitution, 
or  with  a  gouty  inheritance.  It  is  more  especially  characterized  by 
its  symmetry,  apparent  metastasis,  and  frequent  recurrences. 

T/ie  treatmnit  is  similar  to  that  of  thrombosis.  Where  there  is 
much  pain,  a  inixtiu*e  of  glycerine  and  belladonna  may  be  smeared 
over  the  vein,  or  lead  and  opium  lotion,  or  hot  boracic  poultices  may 
be  applied.  Should  an  abscess  forai,  it  must  be  opened  with  anti- 
septic precautions,  care  being  taken  not  to  disturb  the  clots.  Saline 
piu-gatives  should  be  given,  with  potash,  lithia,  piperazine,  and  col- 
chicum  in  the  gouty,  and  the  patient  placed  on  low  diet. 

SUPPIJRATIVK  PiiLEnrns  is  a  spreading,  infective  inflammation 
of  the  vein-wiills  and  tissues  around.  Causes. — It  is  due  to  an  in- 
fective inflammation  sj)reading  tfj  the  vein-walls  or  to  the  softening 
of  an  infective  thrombus.  Thus,  it  is  frequently  met  with  in  con- 
nection with  eoini)oiuul  fractiu'cs,  ill-conditioned  stumps,  acute 
necrosis,  osteomyelitis,  diffuse  cellulitis,  malignant  pustule,  facial 
carbuncle,  &c.  It  may  also  follow  the  opening  of  an  abscess,  the 
result  of  simple  i)hlebitis,  if  the  clots  are  distui'bod  and  septic  pro- 
cesses are  allowed  to  hike  place  in  the  wound.  Pathohnjy. — The 
coats  of  the  inflamed  vein  become  red,  swollen,  and  in  places  soft 
and  diffluent,  and  the  thrombus  softened  into  a  purulent  fluid, 
whilst  micrococci  are  found  both  in  it  and  in  ttie  vein-walls. 
These  changes  gradually  extend  up  the  Yeiu,  and  ^o\3\d  ^iMvya^ 
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of  the  infective  thrombus  be  carried  away  by  the  blood-stream, 
metastatic  abscossos  in  distant  parts  and  general  blood-poisoning 
will  result  (y>//rR/?jiVr).  Si/mpioim, — ^When  a  superficial  vein  is 
affected  there  is  at  first  a  cord- like  swelling  as  in  simple  phle- 
bitis, but  redness  and  anlema  of  the  skin  soon  supervene,  followed 
by  H  act  nation  in  one  or  more  situations  in  the  course  of  the  vein, 
and  fnMiucntly  by  p:onoral  blood-poisoning.  When  the  deep  veins 
arc  invohcd,  the  dis(»aso  may  not  bo  suspectt^l  until  signs  of  pysomia 
set  in,  and  the  roiylition  of  the  veins  cahi  then  only  with  certainty 
b<»  as(!f'rtain<*d  on  a  pmt-nwrtcui  examination  being  made.  The 
trvjttnieiit  rcsulviis  itself  into  controlling  or  arresting,  if  possible, 
the  infectives  inflammation  in  the  part  from  which  the  suppurative 
phlebitis  starts.  Beyond  this,  little  can  be  done,  although,  couli 
tlie  condition  of  the  veins  be  diagnosed  with  certaint)',  amputation 
above  the  inflamed  part  might,  before  genenil  blood-poisoning  had 
su])ervene(l,  save  the  i)atient's  life.  AVhen  the  vein  is  superfioial, 
cutting  out  a  i)iece  above  the  disease  has  been  suggested  ;  but  cases 
to  which  such  treatment  would  be  ai)plicable  must  be  verj'  rare,  as 
the  inflammation  is  seldom  limited  to  a  superficial  vein. 

Vahu'ose  veins. — A  v(un  is  said  to  be  varicose  when  it  is  per- 
manently and  iuie<iually  dilated,  and  its  coats  have  undergone 
(rertain  degc^nerative  changes.  A  varicose  condition  is  most 
common  in  'the  veins  of  the  lower  extremities,  and  in  the  veins  of 
the  rectum  and  t(»sticle  (see  Pihs  and  V(irir(Hr!f), 

The  nittneH  may  be  considei-ed  under  the  heads  of  increased  intra- 
venous ])ressure,  imd  clianges  in  the  vein -walls.  A.  Inrreiieeil 
iitU'tt-ninum  prvAAurf  may  ]m»  due  tt)  1.  Organic  affections  of  the 
heart  whereby  th(»  return  oi  venous  blood  is  imi)eded.  2.  Obstiiic- 
tion  to  the  eirculation  in  the  ]M)rtal  system,  a  cause  cliiefly  affecting 
the  luemorrhoidal  veins  (see  Pih-A),  3.  Pressure  upon  the  veins, 
such  as  may  be  exerted  (a)  ])y  the  gravid  uterus  or  a  tumour  of  the 
uterus  or  of  the  ovari(»s  on  tlie  iliac  veins  ;  (/>)  by  an  aneur^'sm  of 
the  abdominal  aorta  on  the  inferior  Vfua  cava ;  (<•)  by  fiecal  at*cu- 
midation  on  the  hn'moiThoidal  veins  ;  (</)  by  a  tumcmr  in  the  groin 
on  thefcmonil  vein;  {*-)  by  an  ill-litting  truss  on  the  spennatic  veins 
(see  Variriirflt')\  or  (/')  ]>y  a  tiglit  garter  r>n  the  saphenous  veins. 
4.  Long-stsmding,  whieli  lias  a  tondeney  to  causf>  the  accumulation 
of  blood  in  the  veins  of  the  Iowjt  extremitv.  i").  S<»vere  muscular 
exertion,  whereby  an  ineroasi'd  amount  of  blocwl  is  driven  by  the 
«'onti*acti(Mi  of  th<»  nuiscles  fi-om  the  deep  into  the  superficial  veins. 
Some  authors  c« insider  this  last  the  chief,  if  not  the  only  cause*  of 
varicose  veins  of  the  lower  (»xtn.«mities.  They  maintjiin  that  the 
l)ressure  of  the  blood  first  i)ro«luces  a  dilatation  of  the  superficial 
veins  where  the  intermuscular  veins  empty  into  them ;  that  tliis 
dilatation  being  f reciuently  repeated  becomes  permanent ;  that  the 
valves  in  consequence  arc  unable  to  close  and  protect  the  veins, 
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and  being  thrown  out  of  use  graduallj  undergo  Btrophy,  wtilst  the 
weight  of  the  column  of  blood,  fitim  tho  inefficiency  of  the  valvee, 
becomes  further  increased,  and  the  veins  still  further  dilated. 
B,  Changes  in  the  rriii-imlli. — These  consist  iiriiicipally  in  an 
hereditary  weakness,  want  of  muscular  tone,  and  inflammatory 
softening  of  the  wilIIs.  Varici»^'  veins  ai'e  more  common  in  men 
than  in  W(>m.eD,  owing  to  their  more  frecjuent  cx]X)Bure  to  the 
exciting  causes.  Women,  however,  are  peculiarly  liable  to  them 
during  pregnanej". 

Patholiniy. — A  varicose  vein  is  lengthened,  dilated,  and  fretiuontly 
tortuous  (fig.  lOfi],  the  dilatation  being  especially  marked  where  the 
intermuscular  veins  open  into  the  sufierticial,  and  at  the  situation 
of  the  valves.  The  middle,  and  to  a  less  extent  tho  outer  coat,  are 
often  greatly  thickened  by  the  fonnation  of  fibrous  tissue,  but  the 
inner  coat  shows  little  change.  In  the  dilated  portions  immediately 
above  the  valves  the  coats,  on  the  other  hand, 
may  be  found  greatly  thinned,  no  that  tho 
vein  may  give  way  at  these  situations.  Tho 
valves  themselves,  from  the  dilatation  of  tho 
veins,  cease  to  be  of  servico,  and  become 
atrophied  and  freiiueiitly  reduced  to  mere 
ridges  or  fibrous  <-ords.  Thus  the  intrave- 
nous pressiUT  ill  the  segment  below  is  in- 
creased as  tho  column  of  blood  in  the  up])er 
part  of  the  vein  is  no  longer  supjiorted  by  the 
valves.  The  deep  veins  are  generally  involved 
in  Uio  varicose  condition,  and  the  smaller 
radicals  returning  tho  blood  to  the  varicose 
vein  from  the  skin  often  share  in  the  ililitta- 
tion.  The  skin,  in  consc«iucncc  of  the  obwtnic- 
'tion  tu  the  venous  return,  becomes  congested 
and  chronically  inflamed  {ivri<ii»f  ivzemu). 
aiid  fre(|uently  gives  way,  producing  an  ulcer 
{ivriattf  ulrer);  whilst  at  times  the  pressure 
of  the  vein  caiises  thinning  of  the  !<kin,  and 
this,  vrith  the  wall  of  the  vein,  may  give 

way,  and  hwrnoirhage  result.  When  the  valves  have  been  de- 
stroyed, the  hemorrhage  niay  bo  very  severe,  mid  even  terminate 
in  death,  as  the  blood  sonittimes  flows  buckwui'dB  iinm  the  heart 
through  tho  proximal  end  us  well  as  through  the  distal  end  of  tho 

The  «i/mpiuint  usually  complained  of  arc  fatigue  and  a  sense  of 
fulness  of  the  limb  uStor  exercise  cir  long  standing,  and  perhaps 
cramp,  coldness  of  the  feet,  swelling  and  a>deuia  of  the  ankle,  and 
numbness  of  the  leg.  Sometimes  there  is  deep-seated  uajn.  The 
tortuous  vein  or  veins  meandering  up  the  leg  is  a  diaTwAe'iu.tt  «\:g&i 
which  cannot  be  mistaken.     When  the  sma^et  tOL^(%\a  axe  sSicOwi. 
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bluish  dusters  of  minute  yeins  are  visible  here  and  there,  especially 
about  the  ankle  and  knee. 

The  treatment  may  be  i)alliative  or  radical.  Palliative  treatment 
consists  locally  in  supporting  the  dilated  vein  by  an  elastic  stocking 
or  by  a  Martin's  or  an  ordinary  bandage,  and  reducing  the  hours 
of  standing  where  possible.  The  bowels  at  the  same  time  should 
bo  regulated,  and  the  general  health  improved  by  tonics,  iron,  &c. 
Radical  treatment  should  be  undoitaken  under  the  following  cir- 
curastanccs: — 1,  when  a  vein  appears  likely  to  burst;  2,  when 
there  is  a  knotted  mass  of  large  veins  in  one  or  more  situations 
giving  pftfi  to  much  i)aiu  and  inconvenience ;  3,  when  an  intrac- 
table ul(;or  is  present ;  and  4,  when  the  Varicosity  is  chiefly  con- 
fined to  a  single  vein. 

Many  methods  of  opemting  have  been  proposed.  The  object 
aimed  at  in  all  is  to  obliterate  the  vein,  either,  1,  by  exciting  ad- 
hesive inflammation  as  by  acupressure,  coagulating  injections, 
ligature,  or  caustics ;  or  2,  bj'  excising  a  |K)rtion  of  the  vein  itself* 
Acupressure  consists  in  passing  a  needle  beneath  the  vein  in  several 
situations,  and  compressing  the  vein  between  the  needle  and  a  piece 
of  bougie  placed  over  the  vein  by  means  of  a  tigure-of-8  suture. 
Tlie  uijedions  chieHy  employed  are  ])erchloride  of  iron  and  carbolic 
acid.  If  they  are  used,  the  vein  should  be  compressed  above  till 
the  blood  at  the  h\hA  of  injection  has  had  time  to  coagulate ;  but 
even  with  this  precaution  injection  is  a  dangerous  procedure,  and 
one  I  would  not  myself  undertake.  If  a  subcutaneous  liyttture  is 
em]>loyed,  it  should  consist  of  tiseptic  silk  or  chromicized  catgut. 
The  caustic  method  consists  in  placing  Vienna  paste  in  various 
ftituiitions  over  thi;  vein  ;  it  sets  up  inflanmiation  and  ulceration  of 
the  skin,  which  si)reads  to  tho  vein  and  causes  its  obliteration.  It 
is  seldom  or  never  emjiloyed  at  the  present  day.  Excision  of  a 
])ortion  of  the  vein  after  a  ligature  liiis  been  applied  above  and 
below  is  a  method  in  vogue  at  St.  Bartholomew's  Hospital,  and 
appears  on  the  whol«^  to  be  the  In^st  and  most  certain  method  of 
i*adical  cure.  A  small  incision  is  made  over  the  vein,  the  vein 
neatly  diss<'ct<Ml  out  for  an  inch  or  so,  a  catgut  ligature  applied  as 
high  up  and  a  second  as  low  down  as  ]K>ssil)le  within  this  limit,  the 
vein  between  the  ligatures  I'xcised,  and  the  little  wound  carefidly 
united  bv  a  continuous  sutur*'.  Five  or  six  similar  incisions,  or 
more  if  necessary,  are  made  along  the  course  of  the  varicose  vein. 
AMien  a  mass  of  tortuous  veins  is  the  source  of  trouble,  it  should 
1k'  dissecte<l  out,  ligatures  having  been  ju'cviously  applied  to  the 
larger  veins  letuling  from  the  mas.^.  Whatever  o|)eration  is  under- 
taken, however,  the  jMitient  shoidd  l)e  kei>t  at  rest  in  the  recumbent 
l)osition  to  prevent  a  portion  of  the  thrombus  becoming  detached 
and  the  conseipient  danger  of  embolism  in  vital  organs ;  whilst  the 
strictest  precautions  should  be  taken  to  keep  the  wound  aseptic, 
Jest  suppurative  phlebitis  ensue. 
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N^VUS. 


There  are  two  chief  varieties  of  iut»vu«,  the  capillary  and  the 
venous,  but  both  forms  may  be  combined. 

The  capillary  NiEVUS  or  piexi/orm  anyiouui  consists  of  a  mass 
of  dilated  and  tortuous  capillaries  bound  together  by  a  scanty 
amount  of  connective  tissue.  These  nievi  are  most  common  on  the 
head,  neck,  face  and  chest ;  and  occur  as  small,  flat,  or  slightly- 
elevated,  red  or  purplish-rod  ^mtches  on  the  skin  or  mucous  mem- 
brane. Sometimes  they  are  spread  out  as  a  thin  layer  -covering 
perhaps  the  gi'oater  part  of  one  side  of  the  face,  and  are  then  known 
as  port' in  nt  marks.  The  blood  can  be  pressed  out  momentarily, 
but  returns  when  pressure  is  removed.  Their  rate  of  growth 
varies ;  sometimes  it  is  quick,  at  other  times  it  is  slow ;  or  they 
may  remain  stationary,  or  disappear  spontaneously.  Treatment, — 
The  smaller  ntevi  may  readily  be  destroyed  by  nitric  acid  or  ethj'- 
late  of  sodium.  Those  known  as  "port- wine  marks'*  should  be 
left  alone,  or  under  some  conditions  they  may  be  scaiilied. 

The  venous  n.evus  or  mrenwus  angimnn  consists  of  a  number 
of  cavernous  spaces  lined  with  endothelium  and  communicating 
with  each  other,  and  with  the  arteries  on  the  one  hand  and  the  veins 
on  the  other.  These  naevi  form  distinct  tumours  boimd  together  by 
delicate  connective  tissue  sometimes  containing  fat.  The  blood  in 
them  is  of  a  dark  venous  colour.  They  are  generally  subcutaneous, 
but  may  likewise  occur  beneath  a  mucous  membrane.  They  are 
always  congenital.  They  appear  as  iiTegular,  nodular,  soft,  com- 
pressible tumours,  easily  emptied  by  pressure,  but  quickly  refilling, 
and  swelling  up  on  coughing  or  crying.  ^Vhen  under  a  mucous 
membrane  they  are  of  a  purplish-blue  colour.  The  skin  or  mucous 
membrane  covering  them  may  be  natural,  or  it  may  l)e  affected 
with  the  capillary  variety  of  nievus.  Their  favourite  seats  are  the 
lips,  cheeks,  sculp,  organs  of  generation,  back,  and  nates.  They 
may  gradually  increase  in  size,  remain  stationary',  or  undergo  a 
spontaneous  cm*e. 

Treatment. — The  indications  ai-e  to  remove  or  to  destroy  the 
usevus  with  as  little  scarring  as  jiossible.  This  may  be  done  by,  1 , 
excision  with  the  knife;  2,  ligature;  3,  coagulating  injections;  4, 
setons ;  5,  electrolysis. 

1.  Escisiifu  ii;ith  the  knife  is  a  rapid,  painless,  and  effective 
method,  and  where,  as  in  the  lip,  by  removing  a  V-shaped  piece  a 
mere  linear  scar  is  left,  is,  perhaps,  the  best.  To  avoid  hoemor- 
rhage,  however,  the  incision  should  be  made  wide  of  the  giowth. 

2.  Ligature  is  a  sui'e,  simple,  and  safe  method,  but  is  painful, 
slow,  and  leaves  a  scar.  The  ligatiire  may  be  applied  in  seveiul 
ways.     All  that  can  here  be  said  is  that  the  ligature  nliiCAiXA.  <!«vv'«?\a\. 
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of  whip-cord  or  C^hina  silk ;  that  it  should  be  applied  with  a  nseviiB 
needle,  either  subcutaneoiisly,  or,  if  this  is  impracticable,  through 
an  incision  made  in  the  skin  roiuid  the  naevus ;  and  that  it  should 
be  tied  tightly  in  a  reef  knot  to  ensure  complete  strangulatiou. 

3.  Coayn/atiny  iujfctions, — The  materials  most  often  used  are 
peichloride  of  iron,  carbolic  acid,  and  chloride  of  zinc.  Only  a 
droj)  or  two  should  be  injected,  aw  otherwise  sloughing  may  occur, 
or  the  coagulation  may  8i)read  to  the  blood  in  the  veins,  and 
emboliwm,  resulting  perhaps  in  sudden  death,  may  ensue.  To 
avoid  this  accident  the  btise  of  the  naeviis  must  be  compressed  by  a 
clamp  or  a  ligature  during  and  for  a  short  time  after  the  operation. 
Injection  at  the  best  is  a  dangerous  method. 

4.  Sctoua. — A  simple  thread,  or  one  soaked  in  perchloride  of  iron, 
passed  through  the  ntevus  and  loft  in  for  a  week,  may  effect  a  cure 
by  causing  adhesive  inflammation.  This  method  is  sometimes 
useful  where  others  are  inapplicable. 

o.  Eltdrotysis  is  indicated  when  it  is  important  to  save  the  skin 
and  reduce  the  scar  to  a  minimum,  as  in  venous  na.»vi  about  the 
face.  It  consists  in  passing  two  or  more  needles  into  the  nsevus  in 
different  situations,  and  standing  a  weak  constant  current  through 
them  ;  or  bettf^r,  passing  needles  connected  only  with  the  negative 
I)ole  of  the  battery  into  the  mevus,  and  rubbing  a  rheophore  con- 
nected with  the  positive  jwle  over  the  skin  of  some  other  part  of  the 
body.  Should  bubbles  of  gas  escai)e  the  cmrent  must  be  reduced 
in  strength.  Bt^fore  removing  the  needles  from  the  n»;vus  the 
ciurent  should  be  reversed  for  a  ft^w  seconds  in  order  that  the 
salt**  of  iron  may  b<'  fonned  arcamd  the  lUHidles,  and  so  prevent 
bleeding  from  tlie  puiKjtuies.  The  o])«.>ration  must  be  repeated 
many  tinit^s,  as  if  too  strong  a  current  is  used  sloughing  will  take 
place. 

ARTEKiAii  VARix.  OP  a  dilated,  toi-tuous  and  irregxdarly  pouched 
condition  of  an  aiitTV  simihir  t(»  that  of  a  vein  in  varix,  CIRSOID 
AXEUiiYSM,  or  a  jmlsiiting  tumour  comi^sed  of  st^voral  lengthened, 
dilatwl  an<l  ]M)Uclit»d  arti'iios,  and  nearly  always  situated  on  the 
sc*al]),  and  ANKi'KYsM  BY  anastomosis,  or  a  localized  dilatation  of 
arteries,  veins,  and  capillaries, — are  all  too  nirc  to  i-e<iuire  descrip- 
tion h(»re.  p]xcision  after  ligature  of  the  sui)plying  vessels  is  per- 
hai>s  the  Iwist  treatment. 

DISEASES   OF  THE   LYMVUATK'S. 

LYMriiAXGiTis  or  inflammation  of  the  lymi)hatic  vessels  is 
generally  associate]  with  more  or  less  inflammation  of  the  lym- 
phatic glands.  rr///«p<».--The  most  common  cause  is  the  absorption 
<)f  septic  or  of  infective  products  from  a  wound,  which,  however, 
jti  often  very  tnvial,  such  as  a  simple  scratch,  abrasion,  sting,  or 
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puncture;  more  rarely,  the  inflammation  may  follow  upon  mei'e 
initation  of  the  skin,  as  a  chafe  of  the  heel,  excessive  friction,  or 
sun-bum.     Pathof(nj}j,- The  walls  of  the  lymphatics  become  infil- 
trated with  cells,  swollen,  and  softened,  whilst  the  endothelium  is 
shed,  and  the   lymph  conbiiued  in  the  vessels  often  imdorgoes 
coagulation.    The  intiainmution  spreads  to  the  surroimding  tissues, 
but  seldom  higher  in  the  course  of  the  lymphatics  than  the  first  set 
of  glaucb.  which  also  become  swollen  and  infiltmted  and  arrest  the 
further  absorption  of   the  septic  products.      It  may  terminate  in 
rosolution,  or  in  sujipunition  in  and  around  the  glands,  or  more 
rarely  around  the  lymphatics  themselves.     Sometimes  the  septic 
l>roducts  api>ear  to  escape  the  glands,  and  general  blood-poisoning 
ensues.     St/tnptoms^ — In  severe  cases,  lymphangitis  generally  be- 
gins with  a  chill  or  ligor,  followed  by  high  tempi^rature  and  fever, 
and  perhai)s  vomiting  and  diarrhoea.     Red  lines,  when  the  super- 
ficiid  lymphatics  arc  affected,  are  seen  iimning  from  the  woimd  to 
the  nearest  lymphatic  glands,  with  here  and  there  erj'sipelatous 
patches  of  lodness.     There  is  generally  iwin  and  tenderness,  espe- 
cially in  the  region  of  the  swollen  glands,  and  swelling  and  oedema, 
sometimes  of  the  whole  limb.     It  may  be  diagnosed  from  phlebitis 
by  the  redness  being  supei-ficial  and  in  the  couise  of  the  lymphatics, 
not  in  the  course  of  the  veins ;  by  the  absence  of  the  cord-like  and 
knotty  feel  of  pluggtKl  veins,  and  by  the  presence  of  glandidar 
eiilargt'iuent;    from  I'rysijK'las  by  the  redness  having  no  defined 
margin,  and  generally  running  in  lines.     Tlie  treatment  consists  in 
att4'nding  to  any  wound  or  abrasion,  alLiying  other  sources  of  irri- 
tation that  may  lx<  present,  and  placing  the  inflamed  part  at  rest  in 
an  elevateil  iK>sition.     Hot  fomentations  or  poultices,  or  glycerine 
and  belladonna  may  In*  applied,  and  abscesst's  slioidd  be  oponetl  as 
soon  as  they  form.     If  any  swelling  is  left,  pi"essure  in  the  form  of 
Scott's  dressing  or  ammoniacum  and  mercmy  plasttu-  may  be  used 
to  disjK'rse  it. 

Lympilvtic  vakix  ok  LvxiPHAXOiEiTASis  is  very  rai-e.  It  is 
attended  by  a  condition  of  elephantiasis  of  the  imrts  where  the 
lymphatics  are  blockcnl.  ^Vhen  the  superficial  vessels  are  affected, 
**  the  varix  first  apjx^ars  in  the  fonn  of  small  elevations,  giving  tht* 
skin  an  ai)pwirance  which  has  been  compaitnl  to  the  rind  of  an 
orange.  It  subse([uently  takes  the  fonn  of  little  vesicles,  coveretl 
with  a  thin  layer  of  dermis."  (Erichsen.)  At  times  the  dilated 
lymphatics  fonu  (Mi<tiin.'tUiuiou.Vii{Li/mp/t(in(jkniiaf(i),  Trmimtnt.-  • 
Slight  elastic  pressure,  and  protection  from  injury  or  initation. 

Lympuatic  FisruL.v  OK  I.YMi'HOKRiicEA,  though  exceedingly 
rare,  is  a  condition  sometimes  met  with,  and  more  es]K)cially  in  the 
groin,  scrotum,  or  labiinn.  It  is  said  to  Ixj  due  to  a  wound  of  a 
lymphatic,  or  to  the  giving  way  of  a  varicose  lympliatic,  but  the 
cause  is  not  clearly  und««rstood. 
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Lympjiadexitis,  or  inflaTnination  of  the  lymphatic  glands,  may 
be  acute,  subacute,  or  chronic. 

Acute  and  subacute  inflammation  is  nearly  always  secondary  to 
inflammation  of  tlie  parts  from  which  the  afferent  lymphatics  pro- 
ceed. Indeed,  in  most  inflammations,  there  is  some  tenderness  of 
the  neighbouring  glands.  The  lymphatic  vessels  themselves,  al- 
though the  glands  may  become  extensively  involved,  and  even  sup- 
purate, often  escape.  The  inflammation,  however,  rarely  proceeds 
further  in  the  coui-se  of  tlie  hTnphatics  than  the  first  series  of 
lymphatic  glands,  although  it  often  spreads  to  the  surrounding 
tissues  {peri'ly mjthadenitis).  The  changes  in  the  inflamed  gland 
arc  like  those  of  other  inflanuuations.  The  whole  gland  is  enlarged, 
the  vessels  dilated,  and  the  lymph-sinmies  crowded  with  cells. 
Micro-organisms,  similar  to  those  found  in  the  inflammatory  lesion 
giving  rise  to  the  lymphadenitis,  have  been  discovered  in  the  glands. 
The  sif/us  aiT?  tenderness,  heat,  jMiin  and  swelling,  followed  by  red- 
ness of  the  skin  and  (x?dema.  The  gland,  at  first  moveable,  becomes 
fixed,  and  if  the  process  runs  (m  into  suppuration,  the  usual  signs 
of  an  absw^ss  ensue.  Familiar  examples  of  lymphadenitis  are  seen 
in  the  l)ulx)  of  gonorrhcL'a.  in  the  tender  glands  of  erj'siiwlas,  and 
in  the  sui)piu"iiting  bubo  of  soft  cliancre.  The  treatment  consists  in 
subduing  the  inflammation  of  the  part  from  which  the  lym])hatic8 
proceed,  painting  the  glands  with  glycerine  and  belladonna,  aj)ply- 
ing  a  hot  i)oultie(%  and,  if  suppunition  has  occurred,  in  making  a 
free  incision.  Some  siu-gjions  dissect  out  the  glands  if  suppuration 
threatens. 

Chronic  iynij^hadenitis  is  verj'  common  in  strumous  children, 
especially  in  the  n(*ck.  The  nff^M'tion  of  the  glands  can  frequently 
be  ti-aced  to  some  exciting  (?ause,  an  tlie  iiritation  of  pediculi  on  the 
head,  eczematous  aft'ections  a])out  the  mouth,  enlarged  tonsils,  or 
carious  tcv-th.  In  otlier  cases,  it  (lei)ends  uiK)n  the  pi-esenco  of  the 
tubercle  ]>acilluH.  S(m*  Tuht-rcfc,  p.  42.  The  glands  slowly  enlarge, 
and  Ix'come  inliltratod  with  small  round  cells ;  whilst  in  the  tuber- 
cular cases,  non- vascular  areas  containing  giant-cells,  lymphoid 
coi'jmscles,  and  tuljiTcle  bacilli  an»  found.  The  enlargement  may 
subside,  or  the  inllaniniatc^rv  j)rodiicts  may  castrate,  and  suppura- 
tion occur  in,  or  in  and  anaind  tlic  gland;  at  times,  the  caseous 
mass  may  dry  u])  an<l  l.K*conH?  cretaceous,  or  atrojdiy  or  fibroid 
thii^kcning  may  ensue.  In  rare  instances  it  is  said  the  tubeivle 
may  become  dissfuiinated,  leading  to  general  tubercidosis.  »SiV//#«. — 
The  glands,  when  those  of  the  neck  (the  most  c<mmion  situation) 
are  aifecte<l,  Ixroijie  enlarge<l  on  one  or  ]M>th  sides  of  th<'  neck, 
without  pain.  Th(\v  are  at  first  distinct  an<l  moveable,  ])ut  later 
ol't^'n  coalesce  and  ])e<"ome  adherent  to  the  surrounding  parts. 
After  a  time,  tliev  mav  soften  and  bi*eak  down ;  the  skin  then 
hecomo8  adherent  and  reil,  gives  way,  and  a  curdy  pu*?  is  exuded. 
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After  the  abscess  has  thiu  opened,  a  portion  of  the  broken-down 
gland  maj'  be  seen  in  the  floor  of  the  ulcer,  the  edges  of  which  are 
bluish-pink,  and  undennined.  8ee  Tubercular  Ulcers.  The  ulcers 
are  very  indolent,  and  when  finally  healed,  leave  characteiistic 
raised,  puckered,  pinkish-white  scars.  Concomitant  signs  of  struma 
or  tubercle  ai-e  fix^|uently  present.  Treatmr.nU — Any  source  of 
irritation,  such  as  pediculi,  caiious  teeth,  &c.,  should  be  sought  and 
removed,  and  the  patient,  if  tuberculous,  treated  as  indicated  at 
p.  46.  The  glands  had  better  be  left  alone,  unless  suppuration 
threatens,  when  they  should  be  removed.  If  an  abscess  has  already 
formed  it  should  be  opened  early  to  prevent  scarring.  This  may  be 
done  by  a  small  incision,  after  which  the  capsule  of  the  gland  may 
be  cleared  out  by  a  Volkmann's  spoon.  Hhoidd  an  indolent  ulcer 
or  sinus  remain,  as  often  hap2>ens  if  the  abscess  is  allowed  to  burst 
spontaneously,  it  should  also  be  scraped  with  a  Volkmann's  spoon 
and  its  edges  destroyed  by  nitrate  of  silver  or  potassa  fusa,  or 
better,  cut  awav. 

Lymphadenoma,  or  non-inflammatory  enlargement  of  the  lym- 
phatic glands,  consists  of  a  simple  hypertrophy  of  the  gland  tissue, 
especially  of  the  flbrous  sti^oma  of  the  gland,  and  is  often  associated 
with  leukaemia^  or  an  increase  of  the  white  corpuscles  of  the  blood, 
and  with  a  geneml  hj^iertrophy  of  the  adenoid  tissue  of  the  body, 
especially  of  the  spleen.  The  cc/M*e  is  unknown.  One  or  two  glands 
only  may  be  affected  {simple  lymphadenoma  or  lymphoma)^  or  many 
of  the  glands,  esi)ecially  those  in  the  neck,  axilla,  and  groin,  or, 
indeed,  all  the  glands  of  the  body,  together  with  the  adenoid  tissue 
in  other  organs  {llodgkuis  disease).  The  enlargement  differs  from 
that  of  the  inflammatoiy  affections,  in  that  the  glands  remain  free 
and  distinct,  and  form  smooth,  rounded  or  egg-shaped,  firm,  elastic, 
and  generally  painless  swellings,  which,  as  a  rule,  do  not  suppurate. 
"When  one  or  two  glands  only  are  enlarged,  the  general  health  is  not 
affected ;  but  when  many  are  involved,  and  especially  when  asso- 
ciated with  a  leukaemic  condition,  the  patient  rapidly  emaciates, 
becomes  anseiiiic,  the  spleen  enlarges,  dian'hoea  or  di'opsy  may  set 
in,  and  death  usually  results  from  exliaustion,  or,  it  may  be,  fi^m 
the  pressuie  of  the  enlurge<l  glands  upon  the  ti-achea,  bronchi,  or 
some  vitiil  organ.  Treatment. — Where  one  or  two  glands  alone  are 
enlarged  they  uiuy  be  removed;  but  where  large  numbers  are 
affected,  no  siu'gical  treatment  is  of  any  avail,  alth<jugh  if  a  gland 
is  pressing  upon  the  trachea,  &c.,  it  may  l>e  i-emoved,  or  tracheotomy 
performed.  Li  the  non-leukiemic  forms,  arsenic,  in  increasing  doses, 
may  be  given  internally,  with  iron  and  cod-liver  oil,  or  chloride  of 
calcium  in  ti^i-gi-ain  doses  may  be  tried.  For  the  ti"eatment  of  the 
disease  when  associated  with  leukiemia,  see  a  work  on  Medicine. 

Lympho-sarcoma  is  the  term  sometimes  applied  to  primars 
sarcoma  occurring  in  a  lJ^nphatic  glaud.     ^»S(50  JSurcunvu,'^,  '\Vi>^ 
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Net  urns,  or  iiiHuniiuutiou  of  norvt's,  occui-8  in  tho  sheuth  ui* 
(toiiiH.'ctivr  tissu«;  binding  the  i»i.Tvt'-fibrt's  together,  and  is  theit?fon; 
11  jMTiiii'uritis,  or  int^-rstitial  iMMint«j«,  and  not  an  influnnaatiou  uf 
tli(f  !HTv<'-Hiib?itaiii'c.  CftHJUH.  -Injury,  cold,  rheuinatisni,  syphilis, 
iubcn-lr,  l«'ad-j)oiso!ii!i^,  pmt,  di}ilith(.*ria,  alcoholism,  and  feveix. 
piithtiint/i/. — In  tli<'  acMiti-r  forms,  the  nerve  apjK'ars  slightly  red  and 
swolli-n,  and  latvr  infiltrated  with  inilammaUirv  exiuhition.  In  the 
niorr  chronic  ras»'s  tin*  sheatli  and  intoi'stituil  connective  tissue 
a|)|M'ar  thirk«'n«'d,  wllil^tth^'  nerve-libivr*  aiv  moiv,  or  less ati^ophiod. 
Wlu'n  following  an  amjMitation,  partial  division  with  laeerutiou,  or 
gunshot  injury,  tlu-  inilanimation  g«.'nerally  spivads  up  the  nerve 
Ironi  tln'  s»'at  of  injury  [ntfomfitnj  nturHin),  t^fpuptinns, — There 
may  be  t«'nd«'nH'ss  on  ]»n*ssur<',  or  continuous  jMun  with  exacer- 
bation.'^, in  thi>  course  of  a  ner\c  and  its  pei'i}>hend  brunches, 
tingling  and  numbness  in  the  ])art  suppUi*d  by  it,  and  occasionally 
spa>ni  of  the  musch's.  The  j»ain  is  genendly  worse  at  night,  and 
incrcaM'il  tm  m«»\«'mcnt.  At  times  the  nerve  mav  l»e  felt  to  Ik* 
swollen,  and  there  may  be  hiss  of  si^nsation  or  muscular  ]uinilysis 
in  the  part  it  ^upplie>.  The  acute  cases  aiv  attended  with  shglit 
fe\er.  in  thi'  traumatic  fnrm,  pi-essuiv  at  the  .-eat  <if  injury,  cr 
<)\er  the  1iulbou>  end.  mav  cause  great  ]>a:n  and  musi'ular  s]»asni. 
I'rtittinmf.  The  caUM*.  if  po»ible,  >hnnld  Im.'  removi**!.  alcolud  loi- 
bidth'n.  and  appropriate  reme<lies  gi\en  if  then^  1h'  gout,  syphilis,  or 
Mgns  of  leail-jHiisoning,  iV*'.  Locally  In »t  fnnuMitations  ov  Kivhes. 
or  U'lladiinna  ami  glvi-erine  may  be  ap]»lieil.  and  later.  blLsteiing 
thiid  ahmg  the  courn*  of  th'  ner\e.  AliMilute  n-st  ot  the  iNiit 
mipplieil  by  the  ni-r\e  i*«  im]M'rat:\e.  In  the  traumatic  form fnUow - 
iilg  aiuputation,  stivtchiug  the  n>-r\e  relieves  for  a  time:  but 
oattiiiy  uut  the  bulbou-*«  eml.  di\i^;itn  of  th<'  m-rxe.  i»r  resection  <>f  ;i 
TCltioil,  tkuiigh  said  to  till  gixNl.  ha\e.  in  my  i\])eriene<>.  faihil  t<» 
VDMK     iVri'iiSfrion  of  the  ner\e  i«i  wrll  <>]mki  u  «if  by  Mune. 

NBrR-UA»l.vis  the  tenuaiMilieil  ti»  i>ain.  m«nei-allv  ot  a  |Mroxv>mal 

VHuoiit  ehanu'ler,  in  the  cour>i-  i>r  di<*tn]>utiiMi  of  a  scnsfiry  or 

nerx'e.     The  oi»«n  ot  neuraL'i.i  an    \cry  \ari<»u^.     Thu"*.  it 

Do  due  to-- 1,  i>V\'>Nute  «in  a  nerxe  bv  a  lusii-i-.ir  **v  aneui\>m.  «»r 

lemeiit  of  u?.  cud  in  a  M\ir :  -,  ihi  pi.  >  in  •    •»!  a  fonign  IhhIv 

nme:  '^  intlanuu.iiiou  ot  .i  uMi    !i«i'l  inhirv.  .  \ik'-ui>-  tn 

^..  -t.  irritaiion  ur  injury 't  asi.'tli' !    ?.'i\     i-r  it-  i  nd:ng>, 

•rmlorn'lltvti^l-.../..'Mii'ra.'il»:Ml  u  ;i:.il.::.i  due  to  .,in.'.u- 

^lnuii  lu  the  Uuk  niU'..>jueiit  ••:.  ';:.  :'.:i   ii>. .i-i  :  :>,  >..:!i.  c.iu- 

tttwiAl  comlniou.  a^dtMhtx  nuhu.^i  l^x  .  v    ^^ix.  .  hii-M- .inn-. 
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several  nerves,  generally  violent,  shooting,  paroxysmal,  and 
tingling.  At  times  it  may  be  attended  with  spasm  of  the  muscleS) 
hj'persecretion  of  the  glands  and  derangements  of  pigmentation  of 
the  hair  and  skin.  The  pain,  except  when  it  depends  upon  neuritis, 
may  often  be  relieved  by  pressure.  It  is  most  common  in  the  fifth 
nerve,  trigeminal  neuralgia  {tic  doulourev^t),  in  the  sciatic  nerve 
{sdafica),  and  in  the  intercostal  nerves  {pleurodynia).  At  other 
times  it  is  lociilized  to  an  organ,  as  the  testis  or  the  breast,  or  to  a 
joint.  A  severe  form  of  trigeminal  neuralgia  known  as  epileptiform 
neuralgia  or  inrurahh  tir.^  may  affect  one  or  more  of  the  branches  of 
the  fifth  ncn-e.  The  paroxysms  are  of  shoi-t  duration,  but  of  a 
most  excruciating  chai-acter ;  they  recur  at  varying  intervals,  and 
are  brought  on  by  the  slightest  cause,  as  pressure  over  the  bony 
canal  through  which  the  nerve  emerges  on  the  face,  a  draught  of 
cold  air,  taking  food,  &c.  The  pathology  of  it  is  quite  unkaown. 
Simph  neuralgia t  i.e.,  pain,  the  cause  of  which  is  not  apparent,  often 
simulates  organic  disease.  Thus,  pain  in  the  course  of  an  inter- 
costal nerve  may  simulate  pleurisy;  neuralgia  in  a  joint,  joint- 
disease.  It  may  be  distinguished  from  such  by  the  absence  of  signs 
of  inflammation,  of  deep-seated  pain,  and  of  swelling  and  deformity; 
by  the  presence  of  increased  cutaneous  sensibility ;  and  often  by  the 
fact  that  firm  pressure  relieves  it.  Sciatica ^  or  pain  in  the  course  of 
the  sciatic  nerve,  may  be  a  simple  neuralgia,  depending  upon  some 
central  and  unknown  cause  ;  or  it  may  bo  due  to  a  neuritis  set  up 
by  cold,  or  a  blow  causing  local  effusion  in  the  nerve-sheath  or  an 
adhesion  between  the  nerve  and  its  sheath,  a  spiculum  of  bone  or 
exostosis  pressing  upon  the  nerve  especially  in  its  passage  through 
the  great  sciatic  noteh,  a  foreign  body  in  the  thigh,  pelvic  in- 
flammation in  connection  with  pregnancy,  or  the  pressure  of  a 
tumour.  "VNTien  due  to  a  neuritis  it  is  accompanied  by  more  or  less 
muscular  atrophy. 

Trtaiment, — The  first  indication  is  to  remove  the  cause,  for  which 
a  careful  search  should  bo  made.  Thus,  carious  teeth  should  be 
oxtracte<l,  foreign  bodies  removed,  &c. ;  the  general  health 
improved  by  tonics,  iron,  quinine,  fresh  air,  &c. ;  and  gouty,  rheu- 
matic, or  other  constitutional  diatheses  combated  by  appropriate 
means.  When  no  cause  can  be  discovered,  the  treatment  must 
necessarily  be  empirical ;  and  when  one  remedy  fails,  another  must 
be  tried.  Thus,  internally,  quinine  in  large  doses,  arsenic,  aconitino 
beginning  with  .^J,^  of  a  giuin,  nitro-glycerine  in  one  minim  doses  of 
a  one  per  cent,  solution,  croton-chloral,  gelsemium,  tonga,  anti- 
pyrin,  phenacetin,  and  phosphorus,  may  successively  bo  given. 
Locally,  the  part  may  be  jMiinted  with  liniment  of  aconite  or  rubbed 
with  ointment  of  aconitine ;  or  the  actual  cautery,  or  small  blisters 
applied  over  the  course  of  the  nerve ;  or  morphia  or  osixvvi  9jc^^ 
injected  suhcutaneously.    In  simple  neuralgia  ol  t\\ft  ftm-^-c  Tkjsrs^ 
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the  continuous  cuiTent  with  the  positive  rhcophore  applied  ovei*  the 
fMicro-iliac  synchondrosis  and  the  negative  in  a  vessel  of  «alt  and 
water  in  which  the  foot  is  placed  is  often  of  great  benefit.  Neuro- 
tomy, or  dividing  the  nerve,  and  neiu'octomy,  or  cutting  a  piece  out 
of  the  nerve,  have  long  been  pi'actised  for  obstinate  trigeminal 
noui-dlgia,  but  are  att(*ndod  with  but  very  temporary  benefit. 
Xerve- stretching  holds  out  better  prospects  of  success.  It  consists 
in  cutting  down  upon  the  nerve,  catching  it  up  with  a  blunt  hook 
or  aneurysm  needle  ])assed  beneath  it,  and  forcibly  stretching  both 
the  proximal  and  distul  ends.  The  stniin  that  a  ner^'e  will  bear 
without  breaking  of  course  varies  with  its  size,  but  it  is  very  con- 
siderablo.  Tho  sciatic  nerve,  which  is  sometimes  stretche*!  for 
sciatica,  is  so  strong  that  the  patient  can  be  lifted  up  from  the  table 
by  it  without  its  giving  way.  This  nerve,  however,  may  be 
stretched  l)y  what  is  called  the  blooilless  method — /'.«.,  by  extending 
the  leg  on  the  tliigh,  and  forcibly  flexing  the  thigh  on  the  body. 
The  effect  upon  the  ])ain  produced  by  nerve-stret«hing  is  variously 
supposed  to  depend  on — 1.  some  alteration  of  the  molecular 
elements  of  the  nerv(»  which  mav  be  transmitted  to  the  nerve- 
centres ;  2.  some  altcTaticm  in  its  vascular  or  nervous  supply ;  3, 
the  breaking  down  of  adhesions  which  may  have  formed  aix>imd  it. 
This  operation  is  not  infrecpiently  practised  for  intractable  trigeminal 
or  epileptifonn  neui-algia.  The  relief  it  gives  is  unfoi*tiuiately  not 
always  permanent,  though  considerable  ]>eri(Kls  of  immunity  have 
been  gaine<l,  and  after  the  return  of  the  pain  the  operation  may  be 
repeated.  At  any  mt^^  it  a])])eai*s  to  give  more  lasting  relief  than 
either  neurotomy  or  neurectomy,  (\ises  of  epileptifonn  neuralgia 
that  ha\e  resisttnl  all  other  treatment,  have,  in  w^veral  instances, 
been  greatly  l)enetittMl.  if  not  cunnl,  ])y  the  exc-ision  of  Meckel's 
ganglion.  In  others  the  trunk  of  the  fifth  nerve  or  all  its  liranches 
simultaneously  have  lM?en  divided,  and  the  Ciasserian  ganglion  has 
even  been  ivmoved.  These  very  severe  procedures  have  been 
followed  by  sloughing  of  the  eye-lmll.  Slight  injuries  to  the  eye, 
«Uch  as  the  irrit4ititm  of  the  conjunctiva  ])y  the  antiseptic  fluid  in 
op<>rations  upon  the  fifth  nervt^  and  especially  uix)n  the  first  division, 
^nay  lead  to  supi>unition  of  the  glolx*.  It  has  been  advised  there- 
fore to  sew  up  the  eyelids  previous  to  o]>erating.  llyjmotic  sngges- 
"^ioii  has  been  much  imictisinl  abroad  for  the  cure  of  neumlgia  and 
*^JHed  affections,  and  iwrcussion  has  given  relirf. 

Mrt?iod$  o/t*Tp<tsin(f  the  Jiff  ft  Hcrrr  or  its  bra  in'h-s  for  iht-  jHtrftose  of 
***'*frofomiff  ueurvclomfi,  or  strctcjiinff. — 'lliese  an*  numeiTJUs.  A  brief 
**^eount  of  some  of  them  only  can  1h»  given. 

('»)  The  supra-orbital  branch  of  the  fiist  division  is  readily 
®^l>osotl  by  making  a  transverse  incision  through  the  tissues  over  it 
^herv  it  emerges  through  the  supra-orbital  not<»h  which  can  usually 

^elt  on  f}j0  upper  niargiii  of  the  orbit. 
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(h)  The  second  division  may  be  exposed — 1,  where  it  emerges  on 
the  face,  through  the  infra-orhital  foramen,  or  2,  where  it  leaves 
the  skull  through  the  forunien  rotundum.  1,  To  exj*ose  the  nerve 
where  it  emerges  on  the  face  make  a  transverse  incision  over  it  a 
little  below  the  margin  of  the  orbit,  cutting  through  the  skin, 
orbicularis  ocuU  and  levator  labii  superioris.  If  there  is  Jiny 
difficulty  in  finding  the  nerve  pass  a  probe  into  the  infra- orbital 
foramen  ;  this  will  serve  as  a  guide  to  it.  The  nerve  is  accompanied 
by  the  infra-orbital  arteiy,  which,  if  divideil,  should  be  tied.  2,  To 
expose  the  nerve  where  it  leaves  the  skull  through  the  foramen 
rotundum  make  a  transverse  incision  about  a  quarter  of  an  inch 
below  the  margin  of  the  ovl)it,  and  from  the  centre  of  this  a  s^»cond 
vei'tically  downwards  for  an  inch  and  a  half.  Carry  the  incisions 
to  the  bone  and  the  infra-orbital  nerve  will  l)e  exposed.  Next  open 
the  front  wall  of  the  antrum  with  a  trephine.  Chip  away  with 
small  curved  bone-forceps  the  lower  wall  of  the  infra-orbital  canal, 
the  neive  will  then  bo  exposed  as  far  as  the  Imrk  wall  of  the 
antrum.  Perforate  this  wall  with  a  small  trephine  and  enlarge  the 
woimd  with  bone-forceps  if  necessary-;  the  nerve  can  be  traced 
across  the  spheno-maxillary  fossa  to  the.  foramen  rotundum,  and 
can  be  here  either  stretched  or  divided,  or  a  portion  of  it  excised. 
Meeker 8  ffantjlnm  aui  now  b<^  removed  if  desired  bj'  clearing  out 
the  fat  in  which  it  lies  just  l)elow  the  nerve  in  the  spheno- 
maxillary fossa.  The  deep  sttige  of  the  operation  will  be  facilitated 
by  an  electric  lamp  or  miiTor  on  the  operator's  forehead.  I  have 
stretched  this  nerve  and  removed  the  ganglion  several  times,  and 
much  prefer  the  method  here  descnbed  to  that  of  raising  the  perios^ 
teum  and  chipping  away  the  upper  wall  of  the  canal.  I  am  of 
opinion  that  the  inflammation  and  sloughing  of  the  globe  which 
has  followed  openition  on  this  bi*anch  of  the  fifth  are  dependent 
in  a  greater  measure  u])on  the  disturbance  of  the  contents  of  the 
orbit  than  upon  the  interference  with  the  nerve.  Xo  inflammatory 
mischief  of  any  kind  has  followed  my  oi)ei*ation8,  and  the  woimds 
have  headed  without  any  trouble. 

{*')  The  third  division,  or  its  inferior  dental,  gustatory,  or  auiiculo- 
temporal  branch  may  be  exposed  as  follows: — The  iuftrior  i/euf,alis 
best  dealt  with  through  the  mouth.  I  have  stretched  it  in  this  way 
a  number  of  times,  and  can  s]H»ak  in  the  highest  terms  of  the 
method.  The  septic  troubles,  necroses,  &c.,  to  avoid  which  many 
elaborate  operations  have  been  undertaken,  are  in  my  experience 
purely  mythical,  and  I  consider  such  operations  quite  unjustifiable. 
Open  the  mouth  with  a  gag ;  make  an  incision  through  the  mucous 
membrane  from  the  last  molar  tooth  in  the  u])per  to  the  last  molar 
in  the  lower  jaw.  Insert  the  finger  between  the  internal  pterj'goid  i 
muscle  and  the  bone ;  feel  for  the  tongue  of  bone  at  the  entrance  of       I 
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the  infonor  dontiil  fonunen ;  pass  an  aneurysm  needle  having  a 
very  short  curve  into  the  wound ;  hook  up  the  nerve  and  stretch  or 
divide  it,  or  excise  a  portion  if  desired.  The  wound  heals  in  a  few 
days  without  any  tiouble  ;  and  the  patient  may  be  about  his  work 
within  a  week.  The  gustatory  branch  may  be  stretched  throiigh 
the  same  incision  as  that  given  above  ;  or  through  a  transverse  cut 
made  in  the  mucous  membrane  iK'tween  the  hist  mohir  tooth  and 
side  of  the  tongue.  The  anrinilo-tem^toral  is  i-eadily  reached  by  a 
vei-tical  incision  over  the  tompoi'al  artery  extending  upwaitis  for  an 
inch  and  a  half  from  the  zygoma.  The  irunh  of  the  third  division 
may  l)e  oxjiosckI  as  follows  :-  Make  a  cui'vefl  incision  from  the  root 

of  the  i)inna  across  the  temporal  muscle  to  the 
middle  of  the  malar  bone ;  turn  down  the  flap ; 
divide  the  tempond  fascia  ;  saw  through  the  zygo- 
matic arch  in  front  of  the  ear  and  through  the 
middle  of  the  malar  l)one,  and  turn  down  the 
zygoma  and  masseter  with  Stenson's  duct  and 
])runches  of  the  facial  nerve.  Excise  the  coronoid 
process  with  the  lower  jwrtion  of  the  temporal 
muscle.  Draw  down  the  external  pterj'goid  till  the 
foramen  ovale  is  exi)Osed.  The  trunk  of  the  third 
division  may  here  be  streti^hed,  avulsed,  or  divided. 
( )r  the  foramen  ovale  and  foramen  rotimdum  mav 
1m'  laid  into  f>ne  ])v  ])one-forceps  and  trephine,  and 
\ho  trunks  of  lx>th  the  second  and  thinl  divisions  be 
thus  attacked  inti*aci"anially.  The  OaMerian  (fauffh'on 
may  at  this  stagf<  be  expos(Ml  by  trt»i)hining  the 
gi-eat  wing  of  the  sphenoid  external  and  antoiior  to 
the  foramen  (nale,  laying  that  foramen  into  the 
t7"e])hine  hole  by  cutting  away  the  intermediate  bone 
with  f()rcei)s,  an<l  raiding  the  dura  with  an  elevator. 
The  posterior  ])urt  of  the  ganglion  can  now  l)e  cut 
away  by  means  of  forceps,  sharp  sp<Kjns  and 
curettes. 

Ti'Morits  OF  NEKVKS,  whatever  their  structure, 
were  frmnerly  called  neuromata.  This  tenn,  however,  should  be 
restrictiil  U)  that  mrc^  fonii  of  tumour  comiK>sed  of  nerve  elements: 
whilst  other  tumours  f)f  nerves  shouhl  1h»  called  fibromata,  sarco- 
mata, &c.,  as  in  other  situations,  acccn-ding  as  they  consist  of  fibi'ous 
tissue,  sai*coma  elements,  &c. 

The  tnif  neuromata  are  excecMlingly  rare,  and  call  for  no  further 
mention. 

The  fihronwta,  though,  like  other  tumours  of  nerves,  far  from 
common,  are  the  variety  most  frequently  met  with.  They  grow 
fi^m  the  coniiet^tive  tissue  either  of  the  sheath,  or  its  prolonga- 
^otis  witJiJn  the  nerve ;  in  the  laUer  cwse  the  uevve-fibivs  will  be 


Fio.  107.  -  A 
nicdinn  nerve, 
with  a  tumour 
over  which  the 
filaments  arc 
Bpread  out. 
(St.  Bartholu- 
mew'B  IIoKpi- 
tal  Museum.) 
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spread  out  over  them  (Fig.  107).  They  are  generally  single,  or 
there  may  be  several  on  the  same  or  on  different  neiTes.  Sig^na, — 
They  occur  as  painful,  moi-e  or  less  globular  tumours  in  the  course 
of  a  nerve,  and  ai*e  often  accompanied  by  numbness,  tingling,  and 
jwrhaps  muscular  spasm  in  the  pai*t  it  supplies.  They  can  be 
swayed  fi-om  side  to  side,  but  cannot  be  moved  up  and  down  in  the 
long  axis  of  the  nerve.  Another  form  of  fibrous  tumour  connected 
with  nerves  is  the  so-called  painful  subcutaneous  tumour  of  Paget, 
which  occurs  as  a  small  nodule  beneath  the  skin,  and  causes  the 
most  exquisite  pain  when  handled.  The  treatment  consists  in  dis- 
secting the  tumour  out,  or  if  this  is  impracticable,  removing  it 
along  with  the  affected  portion  of  the  ner\e,  and  then  sutui-ing  the 
divided  nerve-ends.  If  the  divided  ends  c^innot  bo  brought  into  con- 
tact an  attempt  may  be  made  to  gi-af  t  a  piece  of  nerve  between  them. 
The  painful  subcutaneous  tubercle  is  readily  removed  by  dissection. 

The  myxomata  are  the  next  most  common  tumours  of  nerves,  and 
give  rise  to  similar  sjTnptoms. 

The  Mrcoma fa,  though  more  rare,  may  also  be  met  with  in  nerves, 
and  are  sometimes  multiple. 

Coxvi'LSivE  or  MUScriuVR  TIC,  or  histrionic  spasm  as  it  is  some- 
times called,  is  a  con\'ul8ive  twitching  of  the  muscles  of  the  face, 
due  to  some  form  of  irritation  of  the  facial  nei*ve  the  nature  of 
which  is  not  known.  It  is  at  times  associate<l  with  neiu^lgia  of  the 
fifth  nei-ve.  Stretching  the  facial  norve  just  after  it  emerges  fi'om 
the  stylo-mastoid  foramen  may  be  undertaken  in  severe  cases,  as, 
for  instance,  where  the  spasm  interferes  with  sleep,  &c.,  and  with  a 
fair  prospect  of  success. 

Perforatixo  ttlcer  of  the  foot. — Though  the  pressiu^  of  a 
com  can  generally  l>e  traced  as  the  exciting  cause  of  the  ulcer,  it 
would  appear  in  many  cases  to  depend  upon  changes  in  the  i>eri- 
pheral  nerves,  leading  to  trophic  changes  in  the  part  and  a  conse- 
quent lowered  resisting  power  of  the  tissues  to  injury  or  pressure. 
It  is  sometimes  associated  with  locomotor  ataxia,  at  times  with 
diabetes,  and  more  rarely  with  spina  bifida.  The  usual  situation  of 
the  ulcer  is  the  ball  of  the  great  or  little  toe.  It  is  attended  with  but 
slight  inflammation,  and  probing  causes  hardly  any  pain.  It  may 
lead  to  destruction  of  the  metatarso-phalangeal  joint,  necrosis  of 
the  bones,  and  perhaps  complete  perforation  of  the  foot ;  it  is  some- 
times the  sttirting  point  of  gangrene.  There  is  usually  local  sweating, 
lowering  of  temperatiu'e,  and  impairment  of  sensation  of  the  foot 
and  lower  third  of  the  leg.  The  patella-reflex  is  often  lost.  Treat- 
ment,— Though  the  ulcer  will  often  jneld  to  prolonged  rest,  the 
removal  of  dead  bone,  scraping,  taking  off  pressure  by  cutting  a  hole 
in  a  thick  cork  sole,  and  other  local  treatment,  amputation  is  some- 
times called  for.  Nerve- stretching  has  also  ])een  recommended* 
Relapses  are  common. 


[lAi.  Ti»ai-iw, 
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VEHBVrca  or  wakt;*,  nre  i<inall  PsiTractnrew  on  tile  nkln  ,. 
bj^  th«  hypwtwi'hy  of  the  pupillffl  snii  ppidrnnis.  The  (olli 
varietio*  M^' <i«*ril*'l-  1-  ''«mi«t  iWyirr*.  or  lumiuoii  war 
fmiur'nt  on  the  homU  o(  childnqi  and  young  lululU. 
tfTitf".  which  ijmir  a»  brownish  olevuti'iiiH  gf^^'HiJly  about  the 
l«ck,  nerk,  ami  amin  of  old  peojilp.  ;i.  T'crninr  '  ..rrrvjrnira. 
cnminctu  on  th*  hnndw  of  div^tiiig-moin  purtmv  aiid  niorlmi 
luuitomlotA.  4.  I'mrrml  <i-urU,  met  with  oil  thr  geiiibUd  na  t&e 
renutt  of  Iho  irvitiitiuii  of  (,i>noiThii'a  or  othw  irritant  <Ii><'lMrgeik 
Jl,  Hm*  irarU.  whirh  nffect  the  wrutuin  of  chimney -ewiit-jis,  andiuv 
tivquently  the  ftwting  imint  of  "  bwmji's  tanwr,"  fi.  ftmi/ruilal 
wurU.  »hirh  Uiko  more  the  form  of  iiTEg[iilnrly-e)iHii»I  growths 
than  of  true  warts,  oro  not  very  mnuuoli.  Trmlmrnt.—f'trmmon 
inirUatteiDdiMippvBieiiutiUmeauaiy.  Theyinay  bf  rmdilydcRtiuyetl 
by  nwh  naiutica  ns  xalicylit.-,  aumc,  and  nitnr  lu'id,  or  nitntn  of 
Klver.  Vfiirmil  irart*  may  In*  anippeil  off  with  the  knife  or  eeisBow. 
Senth  unrU,  when  largo,  hud  tirtter  ti«  cxrixod.  The  tout  nart 
might  to  1*  removtfl  at  onw  by  tlie  knife.  TIip  udd  nitnila  { 
luurciiryiH  highly  spoken  of  us  au  B)ipliraliou  U>  •■• 

L'l.ATi'ti. — (  onw  cunHiflt  olloculiwd  thii'kctiiogH  of  the  e] 
and  altbo<igh  they  may  oooiir  on  any  part  of  tht*  body  tbat  It 
niilijcctod  to  intcntiitiont  pruHiire.  iirr'  motit  mmmon  on  tin  h 
whm*  tixtri  are  priidiii-eil  by  tight  or  lurlly-titting  biiote,  ei  _ 
whon  hi^h  heelii  hav  been  worn,  and  the  weight  of  the  budySj 
thmi  be<ni  unmitumlly  thrown  U|x>n  the  Utm ;  they  uro  for  the  «fl 
muwn  fre(]uenlly  mt-t  witJi  in  tabjiei  equimin.     TwovHiittiMM 
dfwrriticd,  the  hard,  nviirrinK  on  t^xgioMol   part*,  partit^ulttrif  if 
l^>mlm  of  flu?  tons,  and  the  «/(,  sitiialwl  lietweeii  the  loOB,  wW 
in  addition  tn  |>r(w«un',  thu  ymi*  are  itiibjeete<l  to  moixtum.  . 

eom,  on  wvtion,  in  sren  to  lie  inon>  or  Idw  ixmiml ;  and  it  lit  Qw 
prnwure  iJ  tin  a{iex  of  tliiM  wiie  ujioh  tlic  jujiillai^-  layer-  of  tho 
mriuiu  Uuit  miiM'S  the|ntin.      At  timesahuraaii-  developed  liHiioulh 
thr  ami.     At  otlitr  time*  inip|iiirution  cNVun>,   and  tlic  piis  bnnit 
preventfid  from  em-nping  by  the  Iiiinlened  eutiele,  gives  rise  t^j  gl 
Ihiihioii.  pniii,  luid  (niiMijueiit  inflammation  of  the  akin  «od  a 
eittanvuuH  Uiotue  an>imd.  and  may  cvrn  ti^nuinuti^  in  iiloenfi 
whieh  may  extend  di«'ply  into  the  fin)t.      Tmilmrut.~X  hard  0 
■bould  Im'  (iiirnl  down,  and  then  iminted  night  and  inomingw 
fialiryltc  ut'id  aiirl  »:illodiou.     In  tlie  uitnuiliine  all  prMSure  abotl 
be  rvu>ove<l  liy  mcoiui  of  s  ■•■ini  Jiad,  or  a  hollow  motilibxl  m  I 
luitber  of  tbi'  boot.     Soft  rnmn  ■hoiihl  br  allownl  tu  beeom«  A 
tad  hani  hr  wciiinting  the  toei-  *itli  ti.lton.wtM.I,  und  divtjng  tl 


OXYCHIA — BOILS.  299 

with  a  mixture  of  oxide  of  zinc  and  iodoform,  or  other  form  of  astringent 
and  antiseptic  powder,  and  then  treated  in  the  same  manner  as  hard 
corns.  Should  suppuration  occur  beneath  a  corn,  an  incision 
through  it  to  evacuate  the  pus  will  give  immediate  relief,  or  the 
com  may  be  pared  down  with  a  sharp  scalpel  till  the  pus  is  reached 
without  giving  any  pain. 

CHTiiBLAiNS  are  loc*al  congestions  of  the  skin  caused  by  exposure 
to  cold  and  damp  in  young  persons  with  a  feeble  circulation.  They 
commonly  occur  on  the  fingers  and  toes ;  less  frecjuently  on  the  nose 
and  ears.  They  present  a  sharply-defined,  ])luish-red  blush  of 
erythema,  disappeaiing  on  pressure,  and  slowly  retimiing.  In 
severe  cases  the  skin  becomes  dusky  and  purplish  in  colour,  and  the 
cuticle  gives  way,  leaving  a  raw  surface  (/>roA\"/;  chifhiainfi).  They 
are  attended  with  intolerable  itcliing.  Treatment. — The  general 
circulation  should  be  promoted  by  exercise  and  good  food,  and  the 
local  by  stimulating  liniments,  the  parts  being  kept  warm  by  woollen 
gloves  or  socks.  When  the  chilblain  is  broken,  it  may  be  dusted 
with  iodoform,  or  dressefl  with  oxido  of  zinc  or  soap-plaster.  Arsenic 
internally  appeai-s  sometimes  of  service*. 

Onychia,  or  oxyciiia  MALiciNA  as  in  severe  cases  it  is  sometimes 
called,  is  a  chronic  luihealthy  inflammation  of  the  matrix  of  the  nail, 
attended  with  ulceration  and  a  horribly  iiviiiX  purulent  discharge. 
It  is  most  frequently  met  with  in  strumous  children  as  the  result  of 
a  crush  of  the  finger  or  some  slight  injury  ;  Imt  it  may  depend  on 
syphilis,  or  more  rarely  on  eczema  or  i)sonasis  of  the  matrix, 
or  its  inoculation  with  the  ])arasite  of  ringworm.  In  a 
typical  case  the  end  of  the  affectod  finger  is  swollen  and  infiamed 
and  of  a  dusky  or  livid  red  colour,  whilst  the  nail  is  blackened, 
shrunken,  loosened  from  its  matnx,  sun-oundt^i  by  a  crescent  of 
unhealthy  ulceration,  and  bathed  in  a  verv^  fietid  discharge.  It  is 
exquisitely  tender  to  the  touch.  In  severe  ciises  the  ulcemtion  may 
extend  to  the  bone  and  neighbouring  joint,  and  the  last  ])halanx  be 
lost.  Treatmoid. — The  nail,  if  black  and  shrivelle<l,  should  l)e 
removed  ])y  forceps,  the  wound  powdered  with  iodoform  or  nitrate 
of  lead,  or  dressed  freciuently  with  a  lotion  of  liquor  arsenicalis  or 
nitrate  of  silver.  In  strumous  subjects  a])]>ropriate  consti- 
tutional remedies  nuist  be  given.  If  there  is  a  saspicion  of 
eonstituticmal  syphilis,  the  part  should  ])e  dusted  with  calomel,  or 
dressed  with  blackwash,  and  mercury  or  iodide  of  i)otiissium  given  in- 
ternally. In  some  inveterate  cases  it  may  be  necessary-  to  scrape  or 
shave  away  the  matiix  of  the  nail,  or  desti'oy  it  by  caustics. 

FuRUXCULUS,  or  boil. — A  boil  is  a  circumscribed  inflammation 
of  the  skin  and  sub<*utaneous  tissue,  terminating  in  gangrene  of  the 
central  part,  which  is  then  cast  off  in  the  fonn  of  a  slough,  popularly 
called  the  core.  Boils  genenilly  occur  in  crops,  one  comiu^  vNwt 
after  the  other  has  healed ;  or  several  small  \)o\\^  iowa.  vscvviwxA  ^ 


liirf(pr  cpiiti'iil  one.  Thoy  »re  iimially  aitiiaW  on  tlie  iii.i'k,  nai 
Imck  of  thn  hand,  and  biick.  Though  most  coiuiiiod  in  t.hn  yoiinir. 
tho,v  mnr  nccnr  nl  oil  agee.  The  mnm  ore  utiniprmia.  As  pimtiti- 
posing  may  b*-  Dirtiliitnod  change  of  hiibit.  n  too  oxclumvt'  in(<at 
iliot,  dtabetm,  nihil m in uria,  altorationn  in  the  blood  depending  on 
M'ute  diBMiM',  tho  t-nuinatioiis  of  sewpr  goa,  chongi-  ctf  M-amii  or  ajr, 
«nd  ou;h««ctic  lumditions  however  induc«d.  The  exciting  cwiiw  is 
my  Imitl  irritAtion,  ouch  an  chafing  of  the  neck  by  the  coUiu'.  ur  o( 
the  nates  in  rowing,  the  irritation  of  morbid  lluid*<  in  making  pott- 
tamirm  fxaminations,  &c.  But  frequently  noeflldait  rausx,  eithor 
constitutional  ur  exciting,  can  1h'  lUscoTcriMl,  The  etaphylocoecua 
pj-ognnns  ikurciia,  which  in  alwayii  |iroscnt  in  boil*,  is  goncmlly 
thought  to  bp  the  iiwnitiiil  tviiuH-.  .S'lji.a,— A  boil  ln-ginn  iw  a  red 
pimplo  iu>iinlly  with  a  hair  in  the  i.'i'ntrt<.  and  an  it  increoscui  in  tdHo 
formii  a  painful,  duHky,  purplinh-ntl  and  conical  swelling,  witli  a 
Hatt4'nwl  apt'X.  The  iuHamiDatiuii  may  at  times  cnibtddo.  and  the 
Ifoil  gradunllr  disappffor  {Miait  Imil).  More  oft«n  the  cuticle 
Bcparalos  at  the  apf-x,  a  reaicle  fonns,  biustA,  and  leaves  a  yellow 
Hloiigh  oxpos^.  which  i*  nut  utl  i»n  central  core  through  a  singls 
(iponing.  Trnilmrnt.~.\  boil  may  8<tinetiniea  be  a\xatM  bj-  pluck- 
ing out  the  central  hair,  iiijecting  with  cnrhoHc  aoid,  applying 
nitrate  of  mlvrtr,  nr  pointing  it  orer  with  a  thick  layer  ol  collodion. 
Hhottld  these  fail,  a  tinsuod-inoa  I  ])Ou]tice  or  hot  fonientationB,  and, 
wh«irc  there  is  much  pain,  glycorine  and  bellndonnn  may  be  applied, 
and  aftrr  it  lut*  hmkt^n.  a  simple  healing  ointment.  An  invieinn 
may  oocaedonally  be  n<y«Miary.  Tlie  cnmititiitional  treatment 
conmata  in  attention  to  hygiene,  regulation  of  the  dint  and  wcrotiunB, 
adminiDlntiun  of  t'lnitv,  Itc.  Arsenic,  yeast  (3j.)  and  sulphide  nt 
calriuni  (qr.  J  to  ))  have  nt  timeis  been  found  unefnl. 

I'AHIHWCLK  i»  0  spreading  inflainmatiim  of  the  subcutAneous 
tiwnininvolving,  ^>  some  extent,  theoverljingskin  andjl^rminating 
in  gHngtvnii  of  tho  aR<.<cti'*l  tiitsue,  which  is  diwhnrgrd  in  th<-  t»nn  of 
Hlonghu.  It  dlfTcrn  from  .1  boil  in  that  it  i"  of  larger  Hixc,  haaa 
tiwdencT  to  Bprend,  ond  is  flntlinml  inntiMul  of  conical :  thM<n  ia 
greater  bmwmm»is  of  the  surrounding  liiwuen:  the  skin  gives  wajr 
at  several  plorei*  instead  nf  nt  the  apex  ;  the  gangrenous  tiamie  in 
diwhaiKnl  in  the  form  <if  olonghH  ind^'rul  'if  as  o  eure:  and  it  i* 
acoiimpanied  by  wovere  ciinBtitiitional  Hi-mjitoniH.  fViwir.— Any 
vitintitl  slate  of  the  conKtitutiiin.  such  am  may  be  inilnii'd  by  ton 
lii^  or  too  poiir  living,  gout,  diabot^w,  ulbunuunria,  typhu"  or  other 
acut«  ferrrrn,  prolongnl  lai-tution,  and  the  like.  Krietion  luid  prm- 
BUi*'  art-  mi-ntionr^l  ns  exciting  cuu««,  iind  are  nuA  to  explaiu  tho 
frequency  (if  il«  iic<iuTenee  nn  the  iin)M>of  the  neck,  Imck,  nndtMtn. 
Thn  pnwMiL'x  of  the  pyngrrtiic  micrococci  in  thf  uM-'utial  cniise.  i  ' 
tnon>  mnimott  in  mi'nlhaii  tu  women,  and  doe*  not  usually  iktuT' 
otti>r  thff  uiirldlf  fM-ri'iA  of  life.    ItispspwinUji&njtBT'nw'BW* 
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ciated  with  diabetes,  and  when  it  occurs  on  the  face  or  »calp.    In  the 
foimer  tdtuation,  suppurative  phlebitis  of  the  angidar  vein,  with 
extension  of  the  infective  thrombi  through  the  ophthalmic  vein  to 
the  cavernous  and  other  blood  sinuses  in  the  skidl,  and  consequent 
meningitis  or  general  blood-poisoning,  is  the  danger  to  be  appre- 
hended.    Symptnnts. — It  begins  as  a  liaid  painful  swelliug,  accom- 
]>anied  by  fever,  generally  of  a  low  tyi)e  and  with  marked  depression. 
The  swelling  rapidly  spi'eads,  and  foims  a  flattened,  genei-ally  more 
or  less  circular,  elevation  of  the  skin,  surroimded  by  considerable 
brawny  indui-ation  and  i*ednes8.     At  first  red,  it  soon  becomes 
purplish-red,  dusky  or  livid.     Vesicles  form  over  its  surface,  and  on 
bursting,  leave  a  niunber  of  apertuixis  in  the  skin  through  which  a 
greyish-yellow  slough  is  seen.     The  apertures  then  coalesce,  and 
tiie  slough  is  giadually  thrown  off,  leaving  a  granulating  wound ;  or 
the  inflammation  continues  to  spread,  and  the  ])atient  may  sink  into 
a  low  typhoid  or  delirious  state,  and  die  of  asthenia  or  of  blood- 
poisoning  (sapraemia,  septiciemiu,  or  pya?mia).     Treatment. — The 
strength  must  be  sup])oi'ted  by  fluid  nourishment,  and  stimulants  as 
indicated  by  the  pulse  and  temperature ;  the  patient  t-hould  have 
abundance  of  fresh  air,  and  should  not,  if  it  can  be  avoided,  keep 
his  bed.     Opium  should  be  given  when  thei-e  is  much  pain.    Locally, 
a  crucial  incision  was  fonnerly  a  favourite  laactice,  but  it  is  attended 
with  so  much  hiemorrhago  that  unless  the  patient's  powers  are 
good  it  should  not  be  made.     Some  recommend  the  introiluction  of 
potassa  fusaor  the  injection  of  carbolic  acid  into  the  carbuncle,  and 
speak  highly  of  both  plans  as  a  method  of  an'esting  its  progress 
while  still  small.     Others  api)ly  strapping  finnly  over  it,  leaving  an 
aperture  for  the  escape  of  the  discharge  thi'cjugh  the  centre.    ( )ther8 
again  make  a  subcutaneoiis  incision  when  there  is  much  pain  and 
tension ;  whilst  by  the  majority  of  siu-geons  the  expectant  treatment 
of-  merely  iKiulticing  is  followed.     Poultices  are  oiwii  te  the  obj  ection 
that  they  tend  to  i>roduce  jaitref action  of  tlie  sloughs,  and  as  their 
cliief  use  is  the  u])plicatiun  of  heat  and  moisture,  a  better  substitute 
is  some  hot  antiseptic  lotion,  or  spongio-piline  steeped  in  hot  anti- 
septics.    Scraping  away  the  sloughs  and  diseased  tissues  with  a 
Volkmaim's  spoon  and  afterwai*ds  swabbing  with  pure  carbolic  acid 
is  rei'ommended  for  ineventing  septic  poisoning.     I  have  tried  this 
inethoil  and  can  speak  well  of  it.     The  hiemorrhage  attending  the 
scraping  is  much  less  than  might  be  imagined,     llealing  rapidly 
ensues.     "NVTien  the  slouglis  have  sepaitited  or  hav<'  been  removed, 
the  wound  should  be  treuteil  as  a  granulating  ulcer,  but  as  it  is  often 
slow  in  healing  it  may  retiuii'o  stimulation  with  resin  ointment, 
I'eruvian  balsam,  &c. 

Lupus  vulgaris  is  a  disease  of  childhood,  and  seldom  begiiui 
after  the  age  of  i)uberty.     It  is  chaiucterised  by  the  formation 
ycUowish-red  noilulcs  in  the  skin  or  mucous  moiuWcUvv;,  v\\v^iv?vi^ 
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quently  by  scaning  and  often  great  destruction  of  the  affected 
tisaiies  and  much  defoniiit}'.  Cause, — ^It  is  generally  believed  to 
be  of  the  nature  of  a  local  tuberculosis  depending  on  the  presence 
of  the  tubercle  bacillus.  Pathology, — The  deeper  layers  of  the 
corium  become  infiltrated  with  small  round  cells,  amongst  which 
new  capillaries  are  formed.  In  this  granulation-like  tissue  are 
found  non-vasicular  areas  resembling  in  stnictiui«  miliary  tubercles, 
and  in  them  the  tubercle  bacillus  has  been  discovered.  The  small- 
celleil  infilti-ation  extends  along  the  vessels,  sweat-glands,  sebaceous 
glands  and  hair-follicles,  and  may  finally  involve  the  whole  of  the 
corium.  The  granulation-like  tissue  may  then  either  undergo 
atrophy  and  be  pai-tially  absorbed  without  ulceration,  though  leaving, 
nevertheless,  a  pei-mauent  scar ;  or  it  may  undergo  caseation,  and  the 
cuticle  giving  way,  break  down  into  an  ulcer. 

SitjHH. — The  disease  begins  as  reddish  or  amber-coloui-ed,  semi- 
transparent,  j(jlly-like  nodules,  the  colour  of  which  does  not  com- 
pletely disai)pear  on  pressure.  Tlie  nodules  later  become  slightly 
elevated,  and  several  coalesce,  foiining  hu*gt»r  noilules  or  tubercles, 
over  which  the  cuticle  foinus  slight  scales.  The  centre  of  the  }>atch 
may  now  luidergo  atroi>hy  and  partial  absori)tion,  leaving  a  slightly- 
depresseil  whitisli  cicatiix.  In  this  way  the  disease  may  become 
(jiu'ed  ;  or  wliile  cicatrization  is  taking  place  in  the  centre  the  disease 
may  C4>ntinue  to  spread  at  the  margins.  Or  the  lupus  patch  may 
break  down  and  ulcerate,  the  sunounding  skin  often  becoming  in- 
flamed. The  cilgcs  of  the  ulcer  are  raised,  whilst  its  base  is  smooth, 
red,  and  spongy-looking.  The  ulceration  may  proceetl  giwlually  or 
rapidly,  and  (extend  tlirougli  tlie  skin  or  mucous  membrane  to  the 
imderlying  strutrturcs,  destroying,  as  when  the  nose  is  attacked, 
skin,  mucous  iii(?mbninc,  muscle,  C4irtilage,  in  fact  ever}^thing  except 
bone.  The  favoiinte  seat  of  lupus  vulgaris  is  the  face,  especially 
the  ala  of  the  nose ;  but  it  mav  attack  tlic  skin  and  mucous  membrane 
of  almost  any  pait.  It  is  more  common  in  females  than  in  males. 
From  tulxMculai'  syjjhiUs,  the  affection  for  whicli  it  is  perhaps  most 
likely  to  be  mistaken,  it  may  be  distinguished  by  the  age  at  whic^h  it 
btjgan,  the  history  of  the  case,  and  the  absence  of  concomitiint  signs 
of  syphilis. 

7'/vt(^/i<'/«/.  -The  lui)us  patch  shoid<l  be  thoroughly  scrajied  with 
a  Volkmann's  spoon,  tlie  serajung  ludiig  continueil  as  long  as  Juiy 
soft  lupoid  material  comes  away,  and  until  the  tissues  feel  hard  and 
resisting  to  the  .spoon.  The  actual  cautery,  or  some  fonn  of  ctiustic, 
is  then  ])v  some  ajiplied  to  the  niw  siu-face,  but  it  is  not  necessary'. 
The  wound  shoulcl  be  dressetl  with  io<loform  or  other  antiseptic,  and 
healing  is  <|uickly  acconii)lished  with  comparatively  little  scarring. 
Any  small  lu])oi«l  tubercles  around  the  main  patc'h  may  also  be 
sciajjed  or  touched  with  the  galvano-cautery  ])oint.  Internally, 
co(l-]hvr  oil,  aiscjjic,  or  tlie  phosphate  or  the  iodide  of  iix>n,  may 
^'nviiilly  be  giwu  with  advuutuge. 
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Lupus  erythematosus  is  a  chronic  iiillauimation  of  the  sebaceous 
follicles  and  suiroundinji:  connective  tissue.  Puthology, — The  capil- 
laries of  the  follicles  become  dilated,  and  the  tissues  infiltrated  with 
small  roimd  cells.  The  follicles  then  become  enlarged  and  distended 
with  sebaceous  material,  which  exudes  and  forms  gi'easy  scales  on 
the  surface  of  the  lupus  patch.  These  scales,  on  removal,  are 
found  continuous  with  the  plugs  of  sebaceous  material  filling  the 
follicles.  Later,  the  follicles  are  destroyed,  and  the  infiltrating 
cells  converted  into  cicatiicial  fibrou-*  tissue.  The  atuse  is  unknown, 
but  it  is  believed  to  depend  neither  on  syphilis  nor  on  tubercle.  It 
has  not  been  proved  to  be  hereditaiy,  and  it  is  not  contagious. 
Signs, — It  begins  most  commonly  on  the  cheeks  or  nose  in  the  form 
of  one  or  more  eiythema-like  red  patches,  which  fade  momentarily 
on  pressui'e,  and  are  often  attended  with  itching.  The  patches 
become  covered  with  greasy  scales  continuous  with  the  sebaceous 
matter  in  the  enlarged  follicles.  They  usually  spread  by  their 
slightly  raised  edges,  leaving  di*y,  ])ale,  dei)ressed  scars  in  their 
centre,  which  are  productive  of  considerable  deformity,  but  ulcera- 
tion does  not  occui*.  The  disea.se  is  nearly  always  sjTiimetrical, 
affects  most  commonly  the  cheeks  and  nose,  less  commonly  the  ears, 
seal}),  lips,  backs  of  the  hands  and  fingers,  and  after  an  a])parent 
cure  is  liable  to  a  relapse.  It  is  most  frequent  in  women,  begins  in 
young  adult  life,  is  very  chronic  in  its  course,  and  is  often  compli- 
cated by  attacks  of  erj'sipelas.  Treatment. — The  general  health 
should  be  attende<l  to,  and  arsenic,  ccxl-liver  oil,  or  iron  should  be 
given  if  indicated.  Local  treatment,  however,  is  the  only  efficient 
means.  Very  numerous  apjilications  for  relieving  the  itching  and 
l)romoting  absorption  have  been  recommended,  such  as  mercurial 
plaster,  iodine,  and  oleate  of  zinc;  but  the  Ixist  method  is  linear 
scarification,  which  must  be  repeated  from  time  to  time  for  consider- 
able periods. 

Ingrowing  nail  is  most  freciuently  met  with  in  the  gi*eat  toe  as 
the  result  of  wearing  tight  boots  and  of  cutting  the  nails  scjuare. 
The  tight  boot  presses  the  skin  over  the  sharp  corner  of  the  nail  on 
each  side,  and  ulceration,  attended  by  the  formation  of  exquisitely 
tender  and  exuberant  gi-anulations,  result^:},  giving  the  part  the 
appearance  as  if  the  nail  had  grown  into  the  fl<'sh.  The  condition 
is  a  very  painful  one,  and  troublesome  to  cuie.  The  treatment  con- 
sists in  wearing  s([uare-toed  boots,  so  as  to  ])rovide  plenty  of  room 
for  the  toes,  and  then  pressing  a  ])iece  of  tinfoil  or  lint  between  the 
edge  of  the  "ingrowing"  nail  and  the  overhanging  portion  of  skin. 
Should  this  not  succeed  a  longitudinal  strij)  of  nail  shoidd  be 
removed,  and  tlie  })romiiient  graiudations  and  redundant  skin 
shaved  away  to  the  level  of  the  nail,  together  with  that  portion  of 
the  matiix  coiTesponding  to  the  striji  of  nail  removed.  As  tVv^ 
operation  is  oxcesi^lvoly puiutul,  it  should  be  douii  uwdvii:  vu\  vxAViSi^- 
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thetic  (gas  is  sufficient),  or  the  ether  spray  may  be  used,  or  the  part 
injected  with  cocaine. 

Hypebtrophy  of  the  toe-nail  occasionally  occurs  as  the  result  of 
neglect  or  chronic  congCHtion  of  the  matrix,  and  may  assume  the 
form  of  a  horn.  The  trmtmfut  contdsts  in  cutting  away  the  hyper- 
trophied  j)ortion  or  in  i-eiiioving  the  whole  nail. 
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INJURIES  OF  THE  HEAP. 

Injuries  of  the  ScaJp, 

Contusions  of  the  scAi.r  aro  von-  common  as  the  result  of 
falls  or  blows  on  the  head,  and  are  frl»quently  followed,  especially 
ill  children,  by  extrava-^ation  of  blooil,  and  the  conse(|uent  forma- 
tion of  a  hitmafonui  or  ])lood -tumour.  In  new-bom  infants  such 
tumours  ai-e  of  frec^uent  occurrence  in  conse<iuence  of  severe  pres- 
sure on  the  head  during  birth,  especially  when  instruments  have 
been  used,  and  are  then  known  as 
cephdihwmatomata.  The  blood  may  be 
extravasated  (1)  between  the  aponeu- 
rosis and  the  ptjricranium ;  and  (2) 
between  the  pericranium  and  the  bone. 
In  the  latter  situation  the  resulting 
tumour  is  generally  circumscribed  in 
consetjuence  of  the  pericranium  being 
firmly  attached  along  the  lines  of  the 
sutures ;  in  the  fonner  it  is  gc^nerally 
diffuse,  and  in  some  instances  extends 
over  the  whole  of  on(^  side  of  the 
head.  The  diffuse  form  can  only  be 
mistaken  for  an  absce.^s,  from  which, 
however,  it  may  be  distinguished  by  its  suddtMi  foniiation  and  the 
absence  of  signs  of  inflammatiim.  The  circumscnl>ed,  which  gives 
rise  to  a  soft  fluctuating  tumour  with  hard  and  often  sharp  mar- 
gins, is  sometimes  very  difficult  to  diagnose*  from  a  depressed  frac- 
ture. In  the  case  of  the  blood-tumour  the  hard  margins  (which 
are  due  to  the  coagulation  of  the  blood  at  the  circumference-  the 
c^ntitil  part  remaining  fluid)  are  ruisod  above  the  h;v(»l  of  the  sur- 
rounding bone,  as  may  be  detected  by  passing  tho  finger  along  tlie 
sc^lp;  while  on  pressing  upon  them  with  tho  finger-nail  the  blood 
may  be  displaced  and  the  bone  be  f(»lt  lu^neath.  As  a  rule,  the 
blood  becomes  absorbed,  but  ossification  at  times  occurs  in  tho 
angle  where  the  pericranium  is  raised  from  the  bone.  Tnuitiueuf. — 
Under  the  use  of  evaporating  lotions  the  more  superficial  Viv«jtcv^\m- 
mata  will  U3im}}y  suhMo.     It  may  somoliiucsbo  tvceo^^vxT^^Vo^ 

IT.  ^ 


Fig.  lOS. — A.  Section  of  a 
cephalh»?matoina ;  and  ii. 
a  (lepreaseil  fracture.  The 
dark  shading  in  a.  rci)re' 
sents  the  coagulated  hloo<l. 
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thetic  (jzas  it*  ^ufiBcient).  or  the  ether  spray  nwy  be  used,  or  the  part 
injected  with  cocaine. 

Hypertropity  of  the  toe-nail  occa^ionallT  occurs  as  the  result  of 
neglect  or  chronic  congestion  of  the  matrix,  and  mar  assume  the 
fonn  of  a  horn.  The  trtittment  i-onjssts  in  cutting  away  the  hyper- 
troj)hied  j>ortion  or  in  ivnioving  the  whole  nail. 


nrjrRiE?  or  reoioxs. 
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Injur if^Ji  !•/  th^  S'vifj; 

CoXTUsioxs  OF  THE  .S'ALP  an*  v<*r\'  common  as  the  i\»»«iilt  of 
falls  or  blow?*  on  thf  h*-ji'l.  an«l  an-  fntiufiitly  foUow»'«l,  esi^efially 
in  chiUlrpn.  l»y  «-xtni\ a^^tion  of  hbml.  ami  th*^-  i-ons^ju^nt  forma- 
tion of  a  hoin'jt*nn*i  or  blfxxi-tuuiour.     In  m-w-boni  infants  such 
tumoun*  an*  of  fn^ju'-nt  <K-<-um'ncf  in  oinse^juence  of  i<evere  pres- 
sure on  the  h«id  «lurinjr  birth,  e:«i)e<iany  when  instruments  have 
lx?en  ui<ed,   and   aie    then    knf»wn   a** 
cephiiUiifinaUunata,     The  blcKKl  may  be 
extra va.sated  (1)   lx*twe«.-n  the  ajioneu- 
rosis  and   the   (MTicranium ;    and   (2' 
between  the  peiicranium  and  the  bone. 
In  the   latter  .situation   the  n'sulting 
tumour  is*  ^nerally  circumscribed  in 
con»e<iuence  of  the  peric-nmium  being 
firmly  attached  along  the  lines  of  the 
sutures ;  in  the  fonner  it  is  generally 
diffu.se,  and  in  some  iustancr»s  extemls 
over  the   whole   of    one   side    of  the 
head.     The  diffuse  form  can  onlv  be 
mistaken  for  an  al>si'ess.  from  which, 
however,  it  muy  be  distinguished  by  its  sudden  formation  and  the 
absence  of  signs  of  inflammation.     The  ciiTumscril)ed,  which  gives 
rise  to  a  soft  fluctuating  tumour  with  lianl  and  often  sharj)  mar- 
gins, is  sometimes  very  difficult  to  diagnose  from  a  depressed  frac- 
ture.    In  the  case  of  the  blood-tumour  the  hard  margins  (which 
are  due  to  the  coagulation  of  the  blocKl  at  the  circumference — the 
central  part  remaining  fluid)  are  raised  a]M)ve  the  level  of  the  sur- 
rounding Iwne,  as  may  be  detected  by  passing  the  finger  along  the 
scalp ;  while  on  pressing  upon  thcni  with  tlio  finger-nail  the  blood 
may  be  displacerl  and  the  l)on*'  Ix'  f»'lt  ]»eneath.     As  a  rule,  the 
blood  becomes   a])sorbed,   but  ossification  at   times   occurs  in  the 
angle  where  the pericmnium  is  rais«'ilfrom  the  ]K)ne.     Trmtnient. — 
Under  the  use  of  evaporating  lotions  tlie  more  superficial  hcoirva.tft- 
mata  will  usuallj  8Hb>i^](?.     It  may  sometimes  be  i\ece»«iTY,\tfy« 


Fig.  li'iS. — A.  Section  of  a 
<;ephaIha^iuatoina ;  and  n. 
a  depressed  fracture.  The 
dark  shading;  in  a.  reprc- 
sents  the  coagulated  bhxxl. 
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over,  to  aspirate  those  more  deeply  situated.     If  suppuration  occurs 
u  free  incision  should  be  made. 

WoTTNDS  OF  THE  scAi.r  vurj'  in  extent  fi*om  a  mere  scratch  to 
an  extensive  denudation  of  the  bone,  and,  like  other  wounds,  may 
be  incised,  lacemted,  punctured,  or  contused.  Though  large  por- 
tions of  the  sculp  may  be  torn  up  from  the  bone,  sloughing  is  very 
rare,  as  the  arteries  which  supply  the  scalp  run  between  the  skin 
and  the  aponeurosis,  and  hence  are  contained  in  the  flap.  Scalp- 
wounds  are  frequently  attended  with  sharp  haemorrhage ;  they  are 
also  often  associated  with  fi-acture  of  the  skull,  search  for  which 
should  always  be  made  by  passing  the  finger  into  the  wound. 
Moreover,  they  are  apt  to  be  complicated  by  erysipelas  or  cellu- 
litis, with  the  formation  of  i)us  between  the  aponeiux>8is  and  the 
pericranium,  and  where  the  bone  has  been  much  contused,  by 
suppuration  l>eneath  tho  i)ericranium,  in  the  diploe,  or  ])etween  the 
bone  and  dura  mater.  Suppuration  in  any  of  these  three  situations 
may  be  followed  by  necrosis  of  the  bone,  by  septic«?mia  or  pyaemia, 
or  by  inflammation  of  the  brain  and  its  membranes.  When  a  flap  of 
the  SI  "alp  has  boon  completely  detiichod,  and  even  when  the  peri- 
cranium has  also  been  lo.st,  necrosis  need  not  necessarily  occur,  since 
granulations  may  sj)ring  up  from  the  lx>ne.  and  cicatrization  follow. 

Traitiuvnt. — The  seal])  should  l>e  shaved  for  some  distance  aroimd 
the  wound,  well  washed  with  soap  and  water,  then  with  ether  or 
turpc  ttino,  and  finally  with  an  antiseptic,  whilst  the  woimd  should 
]>e  carefully  cleansed  from  all  loose  hairs,  dirt,  grit,  &c.,  then  flushed 
out  with  the  jn»tisei>tic,  and,  if  small  and  incised,  closed  with  ad- 
hesive strai»piug  over  a  j>ad  of  sal  alembroth  gauzo  and  supi>orted 
by  a  capeline  or  other  form  of  bandage.  When  large  portions  of 
tlie  seal])  have  ])een  8tnpi)ed  up  but  not  detached,  the  flaps  aft<»r 
cleansing  should  be  carefully  replaced,  and  secured  by  aseptic 
sutures.  JlsiMiionliage  is  usually  readily  controllwl  by  pressure, 
though  occasionally  it  may  ])e  necessary  to  comj)letely  divide  a 
]>artially  torn  artery  or  to  a])ply  a  ligature.  If  the  wound  is  ex- 
tensive the  seal])  should  ])e  completely  shaved  and  cleansed  as  above 
iiientir)ned,  wliilst  the  ])atient  shcmld  Im.»  kept  at  rest  for  a  few  days, 
]>la(<Ml  on  low  diet,  a  smart  ])urge  given,  and  a  careful  watch  made 
I'oi  signs  of  suj>]»uration.  Should  such  occur,  the  adhenng  margins 
of  tlie  wound  sliould  l)e  sej)a rated  to  permit  the  free  escape  of  the 
I»us,  and  the  wound  l)e  allowed  to  heal  by  granuhitions.  If  pus 
forms  at  some  (listanc«*  from  tlie  wound,  an  incision  must  be  made 
at  that  s])ot  through  the  scalp,  of  course  avoiding  the  tnick  of  any 
larg<>  vessel. 

Injuries  of  the  Cranial  Iionef<. 

('oxrrsioNs  OK  the  chaxial  ijones  are  always  s(.^riou.s,  espe- 
cjuJIv  whi'n  uttouded  with  a  wound  of  the  scalp,  inasmuch  as  they 
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are  liable  to  be  followed  by — 1.  Inflammation  of  the  jwricranium, 
wbieh  may  terminate  in  suppuration  between  it  and  the  bono  and 
necrosis  of  the  cxtenml  table  or  even  of  the  whole  thickness  of  the 
skull ;  2.  Suppuration  in  the  diploe,  with  imi)lication  of  the  large 
diploic  veins,  and  probably  septicieniia  or  pyioniia  ;  3.  Suppuration 
between  the  bone  and  dura  mater,  and  subseciuent  gcaieral  menin- 
gitis ;  4.  Chronic  inflammatory  thickening  of  the  cranial  bones  or 
dura  mater,  giving  rise  to  constant  headache,  impairment  of  one  of 
the  special  senses,  epilepsy,  or  even  infinity  ;  and  r>.  ( 'erebral 
abscess. 

SiffM. — C^ontusions  of  the  skull  ai*e  attended  by  no  primary 
symptoms,  but  should  any  of  the  above-mentioned  conditions 
supervene  there  will  be  the  usual  signs  of  inflammation  localized 
to  the  injured  spot,  with  more  or  less  constitutional  disturbance. 
1.  In  simple  pericranial  mttanimation  the  symptoms  will  usually 
sulfide  in  a  few  days.  2.  Should  pus  form  between  the  perieraniiim 
and  the  bone,  thei*e  may  be  <;hills.  ami  i)erhai)s  rigors,  with  local 
signs  of  suppuratifrti ;  whilst  the  ])one,  slioiild  necrosis  occur,  will 
l>ecome  drj'  and  yellowish-brown  or  greenish- white  in  colour.  '3. 
Should  suppuration  ensue  in  thc^  diploe,  there  will  he  rigors,  fol- 
lowed by  high  tcmpenitui'e,  and  probably,  later,  signs  of  pyicinia 
or  septicaemia.  4.  IMis  between  the  bone  and  dunx  mater  will  bo 
indicated  by  headache,  vomiting,  i-igors,  monoplegia  or  hemiplegia, 
delirium,  or  stupor,  followed  by  convulsions  or  coma  (see  intra- 
cranial  sujipuratitnt) ;  whilst  locally  a  circumscnbed  swelling  may 
form  over  the  injured  s])ot  [PotCn  puff)/  tumfmr),  or  if  there  b(»  a 
wound  it  will  become  drv  and  the  Inmc  (liscoloure<l. 

Treatment. — When,  from  the  account  of  the  injury,  it  is  i)robable 
that  the  bone  has  been  contused,  measures  should  l)e  taken  to 
prevent  inflammation  In'  rest,  cohl  to  the  head,  free  purging,  and, 
where  there  is  a  wound,  by  stiict  antiseptic  precautions.  Should 
suppiu^tion  he  suspectfKl  l>etween  the  peiicranium  and  the  bone,  free 
incisions  to  let  out  the  piLs  shouhl  at  once  be  made ;  whilst  should 
the  signs  point  to  the  fonnation  of  pus  between  the  bone  and  dura 
mater,  the  ti'e^)hine  should  Ik»  applied.  For  suppuration  in  the 
diploe,  and  tlie  cf»nsequent  st^pticitMiiia  and  pyaMuia,  little  or 
nothing  can  be  dime. 

FRAcrrREs  of  the  hoxes  of  the  sKTLi.  may  l)e  divided  into — 
1.  Fractiu'cs  of  the  vault;  and  2.  Fractures  of  tin*  base. 

1.  Fractures  of  the  vault. — ( 'nuMe/t. — (.ienerally^^mrf  violence, 
as  a  blow  on  the  head  with  a  sharp-pointed  body,  or  fall  on  a  sliarj) 
edge.  (Blows  with  soft  l)odies  or  falls  cm  soft  ground  on  the  head 
more  often  cause  a  fnicture  of  tlie  base,  or  a  iissurod  fracture  ex- 
tending over  the  vault  to  the  basi^)  Occasionally  imfirfct  violence, 
as  a  blow,  say  on  the  hont  of  the  head,  causing  a  fracture  at  the 
back  {/'rarture  hy  coat  recoup), 
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Varietir*. — The  fiiictiire  may  tiike  the  Unm  of  a  aimple  fissure 
{fiMUTtH  fnieturr),  or  at  several  tiiwurefi  radiating  in  veriouB  dircc- 
tionn  {ftrHaf*  or  nidiiital  fnietare) ;  or  the  i^ull  at  the  Bi>at  of  injury 
may  be  broken  into  sotptoI  pieces  {crimmi'nutrd  /nicturt),  one  or 
mom  of  whirh  miiy  bo  pressed  inwardn  below  the  mjrface  of  the 
rest  of  the  Ikiiii-  (rleprnisttl  /mctare) ;  or  a  portion  of  bone  in  rare 
inHtuTiees.  an  in  some  foiios  of  Habre-wonndH,  may  l)e  raiiied  above 
the  Miirftice  of  the  akiill  (tlenitrd  _fnicture).  At  times  the  fracture 
consists  of  a  mure  puncture  of  the  bone,  with  ilriying  inwards  into 
the  membraMeH  or  bniiii  of  the  sharp  fragruenta  of  tho  inner  table 
[piiiirliiml /racfari-) ;  imd,  lastly,  the  fracture  nioy  lie  limitt.'d  either 
to  the  outer  or  to  the  inner  tabic  of  the  skull  {jiartiiil  fmciurt).  In 
any  of  tbei<e  viirietieK,  except,  ])erhaiiH.  in  the  punctuifd,  tlie  i>cal]i 
'n  whole,  when  the  fractupc,  iu<  in  other  KituationB,  i«sni(l 
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to  Ih-  m'.H/./i'  .■  or  theri'  may  lie  ii  wound  of  the  wal])  leading  to  tho 
fnic'liuv.  whi'n  it  i«  s-iiil  lo  bi-  ".«,;,„«„./.  In  diildw^n  tlie l>one may 
lu*  di-]if('H>jMl  without  fruetui'e. 

Hl-ih-  •■/  t/,.-  I'irli'.     In  'iiiiiili-  fitsiirr  there  is  no  difidarement  of 
till*  liiMii',  but  ii   iiirri-  cnii-k  extending  from  the  jMirt  struck  for  a 

viii-iiilili'  ilUtan vi'r  the  vault,  and  frei|uently  nmning  through 

llii.  !«.»■  i.f  tln'nknll.  liitlie/iW/.(rc7>.(,/«r^  wveral  tisMUivs radiate 
cur  till'  vault  t'ri.ni  a  r.-ntnil  jiiMnt,  at  wliii'b  the  bone  m  frequentlv 
piiuitured.  Th-  •■,.,„„.i„«M  fnftnr--  i«  jp'tietiillv  n.in|>..und.  and 
,.ui-  -ir  iii..re  Ml  tlie  fragment.-  may  Iw  ii.mpli'ti'ly  delaeh.il  or  driren 
llnnngli  tbi'  duni  mater  into  the  brain,  whii'h  ilM^lf  lunv  ]>rotrude 
through  the  ext.Tri.il  wound.  In  tbe./7.r.-«-..7/mW»iv  thedeprexMed 
fnigmenti>  may  !"■  Imw.  nr  Hniily  hN'keil  t.igetber,  often  fiaining  u 
-hallow  or  dee|i  iimncbil  or  oviil  dej-n.'pwion.— ;«.»■/  iin'l  i/iilli-r  (rac- 
tun-s.  as  they  are  wiuietiiiieH  eullcl  (l.'ig.  lllil).      K/.mM /mrturet 

IJ-'ig.  111!)  are  liitt  often  met  with  in  civil  pracliee.     They  are  tho 
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result  of  oblique  cuts,  iis  by  a  sabre,  nnd  only  occur  in  young 
adults  vhilat  the  bone  in  comp;initively  soft.  In  piiiicfureil/ractiirei 
(Pig.  Ill),  which  are  generally  produceil  by  a  blow  with  ft  sliiirp  in- 
etniment^  as  a  piek-axo  or  a  fragment  of  a  falUiif;  chimney-pot,  or 
by  a  full  on  a  Hpiko,  &c.,  tlie  H]ilinter»<  of  the  internal  table  tav  often 
driven  inti)  ttie  dura  inat«r  or  bntiii  at  right  angluH  to  the  I'eiit  of  the 
bone  When  tUu  nimiibrine-t  art'  not  injui'ed  ut  th«  tiuif  of  the 
ac  den  the  n  at  n  of  thoHO  ahi  rp  fragme  tit  f  not  en  o  ed  s 
nea  rta      t       tupn        gts      Ut  mes  the     fl   t    e  ^^dy 

ha.  be  found  k  n  oft  flush  w  k  the  u  fao  t  th  skull 
Iratir      f    he  u    n      »         t  c<mno     o  er  the 

frcntol  a      se     tth  re  jn  nttd  for  xme  istu        fi       the 

mtemal     lu  fTai.ture  of  th  u   tab      Fg  112    whi  h  a  a  rare 


-PnpctureJ  fi 
{it.  BartiiolDiaew's  Uuapiul  tuUe. 

MuEeum.)  [Druitt'ii  Surgery.) 

utfident,  thfiir  iiiiiy  !«•  nifiviy  ii  siilintcrinit  of  thi'  hone,  or  a  frafj- 
ineut  may  bo  cunijdi-tt'ly  detached  or  driven  into  the  duiii  uinter  or 
brain.  Any  ut  thi'se  fractureit  may  be  irouiplicut«il  by  laeelution  or 
other  injurj'  of  the  biiitu  or  itn  inembnineH,  or  by  niptureof  the 
middle  ineni)if,'Gal  urterj-  ov  one  of  the  veni>ui<  wnuHei*.  In  nil  ftiii'- 
tures  iuviilvin}^  both  tabkv,  i-xccpt  in  the  Himplo  fissure,  there  is 
UMUally  ((reatev  Hplintering  of  the  intt'nnil  thuu  of  tlie  external 
tjtbk'.  in  fi'iiotuM's.  however.  iiriKhuiil  from  within  the  eraniuni, 
an  by  a  bullit  jNisning through  the  skull,  tlio  extiTiwl  tiible  at  tho 
Kpertuiv  of  exit  is  ninri.'  splintei'od  thiin  the  intental.  The  reason 
for  the  greiiter  wjiHutvring  of  the  internal  tuble  (nv  tlie  external 
table  whr>n  fractiireil  troui  within)  is,  that  tho  fori'c  is  broken  in 
porforatiiiK  the  extiTnal  table,  iinil  beeomes  more  distributeil  over 
the  infj'rnal.  It  was  fonnerly  naid  to  be  due  to  tho  iutmial  table 
Iwrinj-  iiiori'  brittle  tliiin  the  ext4<miil. 

.Si'i/iM.  — Wlmtever  tho  form  of  fructuif,  it  umy  be  iieeoniiiiinii.'il 
by  sifftLH  of  niiu-uwion.  coniiwession,  or  other  injury  o* 
li.'iT  otilv  ,iiv  f.'i\ri,  the  iiriiieiiwl  tot:a,l  signs  ul  Ike""' 
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thetic  (gas  is  sufficient),  or  the  ether  spray  may  be  used,  or  the  pai-t 
injected  with  cocaine. 

Hypertrophy  of  the  toe-nail  occasionaUy  occurs  as  the  result  of 
neglect  or  chronic  congestion  of  the  matrix*  and  may  asHumo  the 
form  of  a  honi.  The  tmitmfnt  coursiHtH  in  cutting  away  the  h\'per- 
trophied  ])orti(>n  or  in  i-eiiioving  the  whole  nail. 
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membranes  of  the  brain  should  bo  removed,  or  if  slightly  depressed, 
raised,  provided  the  elevator  can  be  readily  inserted  beneath  it.  If 
a  fragment  is  deei)ly  depi*es8ed  and  cannot  be  raised  by  tho  elevator 
the  trephine  had  better  be  a})plie<l.  AMien,  however,  the  depi-ession 
in  but  slight,  and  the  fraji^nients  aie  interlocked,  as  in  y>('/<(/  and 
gutter  fniotui*es,  the  case,  unless  there  nvo  si«j;ns  of  loi-al  compres- 
sion of  the  brain,  shoiUd.  as  a  rule,  be  left  to  nature.  The  patient, 
liowevor,  should  be  carefully  watched  lest  inflanimaition  supurvene, 
on  the  first  signs  of  which  the  depre^^sed  bone  should  ])e  removed  by 
the  aid  of  the  trephine.  In  both  the  sim[>le  and  comiK)und  vaiieties 
the  depressed  bone,  if  it  is  ap})arenth'  causing  comi)re88ion  of  the 
brain,  must  be  niised  by  the  elevator  or  by  means  of  the  trei)hini*. 

It  may  here  }xi  remai'ked  that  some  Siu*geons  recommend  the 
raising  of  the  de]>ressed  fragment^;*  undtn*  n(»arly  all  circumstances, 
even  when  there  is  no  external  wound ;  as  although  many  cases  of 
depressed  fracture  undoubtedly  recover,  nevertheless,  inflammation 
of  the  brain  and  its  membranes,  or  if  this  danger  is  escaped,  subse- 
quent trouble,  such  as  long-continued  heaxiache,  progressive  mental 
inability,  or  even  epilepsy  and  insanity,  may  ensue  from  the  irrita- 
tion of  the  depressed  bone.  In  jumctured  fi*acture  the  trcpliine 
should  always  be  applied,  as  here  the  fragments  are  driven  verti- 
cally inwards  (see  Fig.  Ill),  and  though  they  may  not  have  punc- 
tured the  dura  mat«?r,  will  invariably  set  up  inflammation  if  not 
removed.  In  fracture  of  the  inUrnnl  tahle,  too,  th(»  ti*e})hine  ought 
to  be  applied ;  but  tliis  form  of  fracture  is  seldom  diagnostnl. 

After  any  kind  of  fracture  the  patient  should  Im»  cai-efully 
watehe<l  for  a  month  or  six  weeks,  and  even  though  no  com])lica- 
tions  are  present  at  first,  the  gi'eatest  cim'  sliould  l)e  exerciscKl,  and 
any  indiscretij)n  in  (bet,  abiLSf  of  stimuhmts,  or  undue  mental 
excitement,  should  be  avoided. 

2.  Fracture  of  the  base  is  generally  ctiuse<l  by  a  blow  or  fall 
upon  the  vault,  the*  tissiu*e  extending  from  the  i>art  stnick  to  the 
base ;  or  it  may  Ix?  du(!  to  a  fall  upon  the  feet  or  nat<»s,  the?  fmctiu^e 
being  then  produced  by  the  shock  transmitted  to  the  occipital  bono 
through  the  spine.  Ilarely  it  ha^  l>een  caused  by  a  shai-p  instru- 
ment, as  a  swonl  thrust  through  the  roof  of  the  orbit  or  nose,  or  by 
a  blow  on  the  lower  jaw  fracturing  the  ghinoid  cavity  or  forcing 
the  condyUj  through  it.  As  a  nile  the  anterior,  middle  or  posterior 
fossa  is  found  fractuied,  according  as  the  blow  falls  upon  the 
anterior,  middle,  or  posterior  part  of  the  vault  of  the  skull. 
Should  the  force,  however,  1)0  ver}'  severe,  fissures  may  radiate 
from  the  seat  of  injur}'  to  two,  or  even  to  all  three  fossa?.  Frac- 
tures thrcmgh  the  middle  fossa  generally  involve  the  petrous 
portion  of  the  temporal  l)one  on  one  or  both  sides  of  the  skull. 
Thus  they  frequently  exttmd  tlu'ough  the  int4LTnal  and  external 
au<litory  meatus  and  walls  of  the  tympanum,  laceiutiiv^ 
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of  fnurture  of  tho  vault.  In  a  simple  JUnured  /nuiure  there  is  no 
ai^i,  but  in  the  coinpoinul  variety  the  fissure  maybe  detwt^Hi  by  tho 
fin«j^^r  in  the  wound.  A  shaii)  ed<^^  of  the  t4>rn  iMuicmninm,  a 
sutun*,  or  a  natuml  inequality  may,  however,  if  C4iif  is  not  e3cer- 
cised,  be  mistaken  for  sueh  a  tissiu'e.  In  the  * fej tressed  frartn re  the 
depression  in  tlie  bone  in  the  aimpte  variety  may  be  obscurfil  by 
extravasatinl  bUuKl  either  in  the  sealp  or  under  the  jierieraniuni,  but 
in  the  compoinid  yarwiy  it  can  be  felt  by  thelingt?r  and,  if  the  wound 
is  large,  si'en.  In  In^th  varietic^s.  when  the  bone  is  much  depn'ssed, 
si^ns  of  local  compression  of  the  bniin  may  bc^  pi-esent.  In  the 
piiuciiired  J'rtntHre  the  sharp  fmginenb<  may  be  detwted,  with  tho 
finj^er  or  with  a  ])robe,  ])i*ojectinj^  into  the  interior  of  the  emnium, 
and  sijjns  of  local  compression  may  or  may  not  be*  present ;  later, 
hymj>tonis  of  inflammation  of  the  brain,  if  the  frajifuient**  are  not 
rt'moveil.  will  almost  cei-tiiinly  supervene.  In  both  the  com]H)und 
di']>resseil  and  punctiu'ed  fraetiu'e  there  may  bo  comminution  or  loss 
of  lH»ne,  and  portions  of  lacerated  bniin  substance  may  at  times 
cxud..'  throu":h  the  fractun*.  Fracttirr  of  the  inner  table  is  vei'v 
diilicult  to  diajjnose,  but  lat»*r  it  mav  be  indicatcMl  by  an  increase 
of  local  t<'m])eniture  si«^is  of  local  compression,  and  localized  pain 
frt)m  initation  of  the  dura  mater.  It  is  wiid  that  a  friction  wmnd 
may  sometinn's  1m^  heanl,  from  tln»  rubbing  of  tho  brain  and  pia 
mater  on  th«*  sharp  fnij^inents.  AVhen  a  fnictui*e  is  situated  over 
the  frontal  siniist>s  thero  may  1m*  emjdiysema  from  escape  of  air  into 
the  connective  tissue,  or  if  the  fracture  is  com|K)und  air  may  lie 
forc<>d  out  of  tlu'  wound  on  blowing  tlir'  nose. 

The  trvatntiut  of  fnutuiv  of  thi*  vault  will  necessiudly  vary  ac- 
I'onling  to  tln'  nature  of  the  fmcturc  and  of  any  cerebral  complica- 
tions that  may  be  j^resent.  The  general  indications  are  to  prevent 
inflammation  of  the  bniin  and  its  membmnes,  and  to  i-elievc-  any 
existing  Inain  com])lication.  Tlius  the  patient  should  be  placed  at 
perfect  rest  in  a  darkened  room,  ever}*  .source  of  cerebral  irritation 
avoi<h'<l,  an  ic^'-bag  ap]died  to  the  shaven  head,  the  bowels  actod  on 
by  It  ealonn*!  i»urg<',  and  the  diet  restricted  to-^ggs.  AMien  the 
fnicture  is  (•(>niiM)und  every  can?  should  be  tSftPtt*  render  the 
wound  iisejitie.  and  to  promot<'  healing  by  tho  first  intention. 
1.  In  jiM^nnd  fracture  uncom])licat(Hl  by  cerebral  mischief  little 
nnae  will  be  requiri'd ;  but  when  symptoms  of  cerebral  compres- 
sit»n  an-  present  the  question  of  trephining  may  1^  raised,  and  will 
turn  uiM»n  tlie  probalde  nature  of  the  cerebral  lesion  (set*  Cvmpres- 
ninn  o/  lira  in).  *J.  In  dtpressfd  fracture  the  tn'atment  will  differ 
according  as  the  fracture  is  sim])le  or  cominmnd,  and  according  a* 
of  l<K'al  comjnvssion  of  the  bmin  are  or  are  not  present. 
*"  )nn,  unless  the  dejm^ssion  is  deep  and  there  are  signs 
liui),  no  oiH.'rative  interfeivnce  should  be  luidertakeu. 
form,  anv  frat;\ueut  lovv\u\W>*»vvjt  \«\ivi^x\xl\ii^  tho 
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are  liablo  to  bo  followoil  by — 1.  Inflammation  of  the  ix)ricranium, 
which  may  terminate  in  suppuration  between  it  and  the  bone  and 
necrosis  of  the  external  table  or  oven  of  the  whole  thickness  of  the 
skull ;  2.  Suppuration  in  the  diploe,  with  implication  of  the  large 
diploic  veins,  and  probably  septicii^mia  or  pviomia ;  3.  Suppuration 
between  the  bone  and  dura  mater,  and  subsequent  general  menin- 
gitis ;  4.  Chronic  inflammatory'  thickening  of  tho  cranial  bones  or 
dura  mater,  giving  rise  to  constant  headache,  impairment  of  one  of 
the  special  senses,  opilejM^y,  or  even  insanity  ;  and  .).  ( 'orebral 
abscess. 

Signs, — (Vmtusions  of  the  skull  are  attended  by  no  primarj- 
symptoms,  but  should  any  of  the  above-mentione«l  conditions 
supervene  there  will  be  tho  usual  signs  of  inflammation  localized 
to  the  injured  spot,  with  more  or  loss  constitutional  distiu'lMince. 
1.  In  simple  pericranial  mflainmation  tho  symptoms  will  iL*<ually 
subside  in  a  few  days.  2.  Should  pus  form  bc^twoon  thojiericranium 
and  tho  Innio,  thoi*o  may  Im»  chills,  and  porhaps  rigoiv,  with  local 
signs  of  suppuration :  whilst  tho  bono,  should  necrosis  occur,  will 
l>ecome  dry  and  yoUowish-bi-own  or  f?roonish-whito  in  colour.  3. 
Should  HUppunition  onsuo  in  tho  diploo,  thoro  will  l)0  rigors,  fol- 
lowed by  high  tomporatiu^,  and  })robably,  later,  signs  of  pyioinia 
or  septic^aemia.  4.  Pus  botwo«Mi  the  bono  and  dura  mater  will  Im> 
indicated  by  hoadacho,  vomiting,  rigors,  monoplegia  or  homiplogia, 
deliriiun,  or  stupor,  followed  by  convulsions  or  coma  (soo  intro- 
rrnnitd  suppnruti*nt) ;  whilst  locally  a  circumscnbod  swelling  may 
form  over  tho  injured  spot  {Pott'ft  pi'ffn  titmunr)^  or  if  thoro  Im»  a 
wound  it  will  iK'como  drv  and  tho  bono  discolourtnl. 

Tmttmtnt, — When,  irom  th<»  accrjunt  of  tho  injury,  it  is  prol>a])!o 
that  the  bone  has  bof»n  contused,  measures  should  l>o  taken  to 
prevent  inflammation  by  it'st,  cold  to  tho  h«»ad.  fr«'o  jnirging,  and, 
where  there  is  a  wound,  by  stnct  antisojitic  pi*orautions.  Sh(»uld 
suppuration  l>o  KUsjM»cto<l  lH»two<'n  tho  i)orirniniuni  and  tho  Imuio,  free 
incisions  to  lot  out  the*  pus  should  at  once  Ik?  made ;  whilst  .»<hould 
the  signs  j)oint  to  tho  fonnation  of  pus  l)(.»tw(M»n  tin*  Ininr  and  dum 
mater,  the  tn'^jhino  slu)uld  1m»  ap}>li<'d.  For  suppunition  in  the 
iliploe,  and  tho  «':ms«Mju<'nt  si'i)tic;i»niia  and  ])VjiMnia,  littlo  or 
nothing  can  Im»  don**. 

FR.UTrUES  OF  THK  UON'KS  OF  THK  sKFLL  may  1>0  ilividiMl  into — 
1.  Fnu'turos  of  tho  vault ;  and  2.   Fractures  of  th»*  basi». 

1.  FRACTriiE.?oFTiiK VAi'LT.-  ('uiiAtM. — (ionorallv '///vW violonco, 
as  a  bl«>w  on  tho  head  with  a  shari)-pointedbody,  or  fall  on  a  sliai}> 
«lge.  (Blows  with  soft  ImmHos  or  falls  on  soft  ground  on  tho  hoa<l 
more  often  causo  a  fnu-turi'  of  tho  base,  or  a  fissun^l  fnictun*  ox- 
tending  over  tho  vault  to  tho  l>ast\)  ( )rcasionally  ///*//r*W  vioh'n<*o, 
as  a  blow,  say  on  tho  front  of  the  hoa<l,  causing;  a  IrwcUvtv  vxX.\>\sb 
back  {/ractiirf  ht/  amtrenwp). 
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longatioii  of  dura  mater  eoutained  iu  tho  iuteiiial  auditorj'  meatus, 
the  reflexion  of  the  arachnoid  around  the  seventh  pair  of  nerves, 
and  the  inonihrana  tymj)ani,  and  so  allow  of  the  escape  of  the 
cerebro-8})inal  fluid  from  the  external  auditory  meatus.  The  frac- 
ture may  also  involve  the  lateral  sinus  or  middle  meningeal  artery, 
in  which  case*  blood  may  be  found  mixed  with  the  cerebro- spinal 
fluid  that  osciipes  from  tho  ear.  Fracture  of  the  posterior  fossa 
extends  through  tlio  fonunen  magnum  of  the  occipital  bone,  and 
friiqucntly  through  the  petrous  poitions  of  the  temporal  Iwues. 
Fractiu*e  of  the  anterior  fossa  involves  the  roof  of  the  orbit  and 
nose.  One  or  more  of  the  nerves  that  escape  through  the  bony 
foramina  in  the  base  of  the  skull,  the  lateral  sinus,  the  middle 
meningeal  ailerj',  or  one  of  the  smaller  blood-channels  are 
freciuently  toni  or  otlierwise  injurtnl  in  a  fracture  of  the  base; 
whilst  the  inferior  lobes  of  the?  brain  are  often  extensively  lacerated 
and  contused,  or  compressed  by  extravasjited  blood.  It  should  be 
remenilxTed  that  a  fracture  of  the  base,  if  the  membrana  tympani 
or  the  mucous  mcml^rane  covering  the  cribriform  plate  of  the 
ethmoid  bono  is  ruptured,  is  nniUy  of  the  nature  of  a  compound 
fracture,  and  honcc  is  liable  to  bo  followed  by  septic  inflanunation, 
which,  moreover,  may  spread  to  tho  membranes  and  brain. 

Si(/ns. — At  times  there  may  he  none,  and  tho  nature  of  the 
injui*y  may  bo  (juito  overlooked.  Generally,  however,  sjinptoms, 
such  as  comi)rossion,  in<licative  of  a  severe  lesion  of  the  brain 
co-oxist,  and  th(^^<s  together  with  the  history  of  the  way  in  which 
the  injury  occurred,  should  load  us  to  suspect  that  the  base  is  frac- 
tured. Th(»  signs,  howovor,  which  when  present  may  be  considerinl 
diagnostic  of  tho  injury  are — 1.  Tho  oscajjo  of  cerebro-spinal  fluid 
from  tho  oar,  nust^  or  mouth,  or  from  a  wound  if  one  exists. 
*J.  Tho  osoajH'  of  ]>lood  from  similar  situations.  3.  Effusion  of 
blood  under  tlu'  ctinjunctiva,  about  tho  mastoid  process,  or  in  the 
sub-occipital  region ;  and  4.  Injury  of  one  or  moi*e  of  the  cranial 
norvos. 

1.  (.'orrbro-sj>iiial  fluid  consists  ]>rin<*i])ally  of  water  holding  in 
solution  a  largr  amount  of  chloride  of  sodium.  It  has  a  low 
s})ocific  gravity  (lOO'i),  and  contiiius  littlt?  or  no  albumen,  but  some- 
tim«*s  a  trace  of  sugar.  When  it  esca})es  in  considemble  quantities 
(several  jMuts  iu  tho  twenty-four  houi*s)  immtnliately  after  an 
injury,  it  is  jjathognonumic  of  fracture  of  the  Inise.  Escaping  fn)m 
Ww  car,  it  indicatis  I'racturo  of  tho  middle  or  posterior  fossa  ;  from 
tln'  nosi'  or  uioutli.  gi  inMally  tho  anterior  fossii,  though  in  fracture 
of  th»'  middle  or  jjostviior  lossii  it  may,  by  passing  along  the 
Eustachian  tube,  or  through  a  fracture  of  tho  basilar  process  with 
laceration  of  tho  uiucous  membrane  of  the  pharyngeal  vault,  also 
come  from  the  nt)se  or  mouth. 
;/.  Blood  Jtiiiy   o>ca2)c   from   the   sauio  ^avts   and   by  the  sumo 
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channels  but  has  not  the  like  diagnostic  value,  since  bleeding  from 
the  ear,  and  especially  from  the  nose,  may  occur  from  causes  other 
than  fractui'e.  Still  when  blood  escapes  in  considerable  quantities, 
and  for  some  time  after  the  in j  uiy ,  it  is  when  combined  with  other 
evidenct?  of  severe  cerebral  mischief  a  sign  of  importance.  It 
nhould  not  be  forgotten  that  blood  coming  from  the  .nose  or  roof  of 
the  pharjmx  may  be  swallowed  and  aft<»rwards  vomited  or  i)assed 
per  rectum. 

3.  Effusion  of  blood  under  the  ocular  conjunctiva,  and 
©jcchymosis  about  the  nuistoid  process  and  sub-occipitiil  region, 
are  signs  of  less  value ;  the  former  may  indicate  fracture  of  the 
antc»rior,  and  the  latter  fracture  of  the  posterior  fossa,  the  blood 
passing  along  the  floor  of  the  orbit  in  the  one  case  to  the  conjunc- 
tiva, and  in  the  other  draining  tlu'ough  the  fiacture  and  ai)pearing 
under  the  skin. 

4.  Injurj'  ti>  one  or  more  of  the  cranial  nerves  will  be  indicated 
by  paralysis,  loss  of  function,  or  s})asm  of  the  i)ai'ts  which  they 
supply.  Thus  there  may  Ik^  dropping  of  the  upper  eyelid  {ptosis)^ 
external  squint,  loss  of  accommodation,  double  vision  {diplopia),  and 
dilatation  of  the  1)ui)lI,  when  the  tliird  nerve  is  affected  ;  spasm  or 
paralysis  of  the  facial  muscles  [BelCs  j>arali/sis),  deafness  or  loss  of 
sight  if  the  facial,  auditory  or  optic  is  injured,  cNcc.,  but  as  the 
patient  is  frequently  comatose  these  signs  may  not  afford  much 
information.  The  paralysis  when  the  facial  nerve  is  aff'c^cted  may 
come  on  immediately  after  the  accident  or  not  for  some  days.  In 
the  latter  case  it  is  due  to  inflammatorv  effusion  about  the  nerve  as 
it  passes  through  the  aqueduct  of  Fallopius  over  the  tympanum. 

The  prognosis  is  always  grave,  the  lesion  generally,  though  not 
invariably,  tenninating  fatally  from  contromitant  injiuy  to  the  brain, 
or  from  septic  inflammation  of  the  brain  and  its  membranes. 

The  treatment  should  b<j  directed  towards  the  prevention  of  in- 
flammation of  the  brain,  in  the  wav  described  under  fractuie  of  the 

ft. 

vault  (p.  310).  AVhen  the  membrana  tympani  is  ruptured,  an 
attempt  should  be  made  to  prevent  septic  inflammation,  by  syring- 
ing out  the  auditory  meatus  with  carbolic  or  conusive  subbiuate 
lotion,  and  applying  an  antise])tic  dressing  over  tlie  cleansed  t«ar  and 
shaven  scalp  around.  It  is  true  that  even  when  this  is  done  a  way 
still  remains  open  to  the  tjiupanum  by  the  Eustachian  tulw ;  but  it 
is  thought  that  the  cilia  prevent  the  access  of  micro-organisms  by 
this  channel.  Should  intra-cranial  inflammation  sui)ervene,  it 
mu.st  be  treated  in  the  way  indicated  under  that  head  (p.  323). 

Injuries  of  the  lirain  and  its  Membranes. 

Concussion   of   the  ukaix. — This  tenn  is  ai)plifHl  to  a  col-^ 
lection  of  svJJij>toijis  su]>])osed  to  dopoud  o\v  vx  sWVaw^  vi\ 
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t}ietic  (gas  ie  eufflcicnt),  or  the  ether  spray  may  be  used,  or  the  purt 
injected  with  cocaine. 

HYPEBTROPnY  ot  tho  tcNt-nail  occasionnlly  oixnire  as  tho  rei»u1t  of 

neglect  or  chronic  congviMiion  of  the  matrix,  and  may  AMtiimo  tho 
form  ot  a  horn.  The  Ireiitmmt  consistfl  in  cutting  uway  tho  hypei- 
trophied  i>ortioii  or  in  ivinoving  the  whole  nail. 
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SECTION  V. 
Injuries  of  Regions. 


A 


B 


INJURIES  OF  THE   HEAD. 

Injuries  of  thfi  Sralp, 

Contusions  of  the  scalp  aro  \ny  cominon  as  the  result  of 
falls  or  blows  on  the  head,  and  arc  fnniuontly  followed,  especially 
in  childi-en,  by  extravasation  of  blootl,  an<l  the  ronsecjuent  fonua- 
tion  of  a  hmnatoma  or  bloo<l-tnnioiir.  In  ncw-boni  infants  such 
tiimours  are  of  frei^uent  occurrence  in  consetiuence  of  sevcn'c  pres- 
sure on  the  head  during  birth,  especially  when  instrunicMits  have 
}>een  used,  and  are  then  known  as 
rephafhannatonuita.  The  bloo<l  may  ))e 
extravasated  (1)  between  the  aponeu- 
rosis and  the  pericranium ;  and  (2) 
between  the  pericranium  and  the  bone. 
In  the  latter  situation  the  resultinjr 
tumour  is  geneniUy  circumscribed  in 
consoiiucnce  of  the  |wricraniinn  being 
fii-mly  attached  along  the  lines  of  the 
sutures;  in  the  former  it  is  gen(aally 
diffuse,  and  in  some  instances  extends 
over  the  whole  of  unv  side  of  the 
head.  The  diffuse  form  can  only  be 
mistaken  for  an  abscess,  from  which, 
however,  it  mav  b(<  distinguished  bv  its  sudden  fonnation  and  the 
absence  of  signs  of  inflammation.  The  circumscribed,  which  gives 
rise  to  a  soft  fluctuating  tumour  with  hard  and  often  sharp  mar- 
gins, is  sometimes  v(»ry  difficult  to  diagnose  from  a  de])ressed  frac- 
ture. In  the  case  of  the  blood-tumour  the  hard  margins  (which 
are  due  to  the  coagulation  of  the  blood  at  the  circumference — the 
central  part  remaining  fluid)  are  raised  above  the  level  of  the  sur- 
rounding bone,  as  may  be  detected  by  passing  the  finger  along  the 
scalp ;  while  on  pressing  upon  tliem  with  the  finger-nail  the  blood 
may  be  displaced  and  the  bone  be  felt  beneath.  As  a  rule,  the 
blood  becom(»s  absorbed,  but  ossiticMition  at  times  occurs  in  the 
angle  where  the  peric^ninium  is  raised  from  the  bono.  Trmtnieht. — 
Under  the  use  of  evajwrating  lotions  the  more  superficial  haomato- 
mata  will  usually  subside.     It  may  sometimes  \Mi  i\Qe<i*?5.a-r^' „ \\vs^ - 


Fkj.  108.— a.  Section  of  a 
fuphalha3matoma ;  and  b. 
a  deprease^l  fracture.  The 
dark  shading  in  a.  repre- 
sent.s  the  coagulated  blood. 
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longation  of  dura  mater  contained  in  the  internal  auditor}'  meatus, 
the  reflexion  of  the  ai'achnoid  around  the  seventh  pair  of  nerves, 
and  the  mombrana  tyinpani,  and  so  allow  of  the  escape  of  the 
cerebro-8i)inal  fluid  from  the  extenial  auditor}'  meatus.  The  frac- 
ture uiay  also  involve  the  lateral  sinus  or  middle  meningeal  arterj', 
in  wliich  case*  blood  may  be  found  mixed  with  the  cerebro- spinal 
fluid  that  escapes  from  the  ear.  Fracture  of  the  posterior  fossa 
extends  through  tlu^  foi*amen  magniun  of  the  occipital  lione,  and 
frequently  through  the  petrous  portions  of  the  temporal  bones. 
Fracture  of  the  anteiior  fossa  involves  the  roof  of  the  orbit  and 
nose.  One  or  more  of  the  nerves  that  escape  through  the  bony 
foramina  in  the  base  of  the  skull,  the  lateral  sinus,  the  middle 
meningeal  ai-terj-,  or  one  of  the  smaller  blood-channels  ai"0- 
frequently  torn  or  otherwise  injured  in  a  fracture  of  the  base; 
whilst  the  inferior  lobes  of  the  brain  are  often  extensively  lacerated 
and  contused,  or  compresstjd  by  extravasated  blood.  It  should  be 
remembered  that  a  fracture  of  the  base,  if  the  membrana  tympani 
or  the  nuK'ouK  membnme  covering  the  cribriform  plate  of  the 
ethmoid  bone  is  rui)tured.  is  really  of  the  nature  of  a  comjwund 
fracture,  and  hence  is  liable  to  be  followed  by  septic  inflammation, 
which,  moreover,  may  si)read  to  the  membranes  and  brain. 

Siyns. — At  times  there  may  be  none,  and  the  nature  of  the 
injuiy  may  be  quite  overlooked.  Generally,  however,  sjTnptoms, 
such  as  compression,  indicative  of  a  wjvere  lesion  of  the  brain 
co-exist,  and  tlieso,  together  with  the  history  of  the  way  in  which 
the  injury  occuitchI,  should  lead  us  to  suspect  that  the  base  is  frac- 
tured. The  signs,  however,  which  when  present  may  ]>e  considered 
diagnostic  of  tht;  injury  are — 1.  The  esciipe  of  cerebro-spinal  fluid 
from  the  ear,  nose,  or  mouth,  or  from  a  wound  if  one  exists. 
2.  Th««  I'scaiH'  <»f  blo(Hl  from  similar  situations.  3.  Effusion  of 
blo(Ml  under  th»'  conjunctiva,  alH)ut  the  mastoid  i)rocess,  or  in  the 
sub-o(.*cii)ital  region ;  and  4.  Injury  of  one  or  more  of  the  ci*anial 
nerves. 

1.  Cerebro-spinal  fluid  consists  })rinci])ally  of  water  holding  in 
solution  a  large  amount  of  chloride  of  soiliuin.  It  h»is  a  low 
siH'citic  gravity  (1(M)2),  and  contains  little  or  no  albumen,  but  some- 
times a  trace  of  sugar.  When  it  escapes  in  considemble  quantities 
(.several  pints  in  the  twcaity-four  hours)  immediately  after  an 
injiiiy,  it  is  j)atliognomonic  of  fracture  of  the  btise.  Escaping  from 
the  cur,  it  indicates  fracture  of  the  middle  or  posterior  fossa  ;  from 
tlic  nose  or  mouth,  generally  tlie  anterior  fossa,  though  in  fractiu^ 
of  the  michlle  or  j)osterior  fossa  it  may,  ]>y  passing  along  the 
Eustachian  tub**,  or  through  a  fracture  of  the  basilar  process  with 
laceration  of-  the  mucous  membrane  of  the  j)haryngeal  vault,  also 

me  from  the  nose  or  mouth. 

4^,  ISluud  inn}'   cscajje   from   tlie   sauic  Yuivts  and  by  the  sumo 


FBACTURE  OF  THE  BASE  OF  THE  SKULL.  313 

duumels  but  has  not  the  like  diagnostic  value,  t^ince  bleeding  from 
the  ear,  and  especially  from  the  nose,  may  occur  from  ctiuscs  other 
than  fracture.  Still  when  blood  escapes  in  considerable  quantities, 
and  for  some  time  after  the  injiuy,  it  is  when  combined  with  other 
evidence  of  severe  eei-ebral  mischief  a  sign  of  impoi-taiice.  It 
bhould  not  be  forgotten  that  blood  coming  froni  the  Jiose  or  roof  of 
the  pharynx  may  be  swallowed  and  aftel•^^'ards  vomited  or  passed 
per  rectum. 

3.  Effusion  of  blood  under  the  ocular  conjunctiva,  and 
e^chymosis  alx>ut  the  mastoid  process  and  sub-occipital  region, 
are  signs  of  less  value ;  the  former  may  indicate  fi*acture  of  the 
anterior,  and  the  latter  fracture  of  the  }M>stenor  fossa,  the  blood 
passing  along  the  floor  of  the  oi'bit  in  the  one  ease  to  the  cimjunc- 
tiva,  and  in  the  other  draining  through  the  fracture  and  appearing 
under  the  skin. 

4.  Injurj'  t-o  one  or  more  of  the  cranial  nerves  will  l)e  indicated 
by  paralysis,  loss  of  function,  or  si)a8m  of  the  jwirts  which  they 
supply.  Thus  there  may  lx»  dropping  of  the  upixjr  (\velid  (/>/o82«), 
external  squint,  loss  of  accommodation,  double  vision  {diplopia)^  and 
dilatation  of  the  puj)il,  when  the  third  nerve  is  affectetl ;  spasm  or 
paralysis  of  the  facial  muscles  {BeJTs  paraii/aii*),  deafness  or  loss  of 
sight  if  the  facial,  auditory  or  optic  is  injm-ed,  &c.,  but  as  the 
patient  is  frequently  comatose  these  signs  may  not  afford  much 
information.  The  paralysis  when  the  facial  nerve  is  affected  may 
come  on  immediatelv  after  the  accident  or  not  for  some  davs.  In 
the  latter  (^ise  it  is  due  to  inflammatoiy  effiLsion  about  the  nerve  as 
it  passes  through  the  aqueduct  of  Falloi>ius  over  the  t}inpanum. 

The  proymm's  is  always  grave,  the  lesion  generally,  though  not 
invariably,  ti>nninating  fatally  from  concomitant  injmy  to  the  brain, 
or  from  septic^  inflammation  of  the  brain  and  its  mem]>ranes. 

The  treatment  should  be  directed  towards  tlie  prevention  of  in- 
flammation of  tlw^  bi-ain,  in  the  way  described  imdta-  fracture  of  the 
vault  (p.  310).  AVTien  the  membrana  tv'uipani  is  ruptured,  an 
attempt  should  Ix:*  made  to  prevent  sejitic  inflammation,  by  syring- 
ing out  the  auditory  meatus  with  carbolic  or  corrosive  sublimate 
lotion,  and  ai>plying  an  antiseptic  dressing  over  the  cleansed  ear  and 
shaven  scalp  around.  It  is  true  that  even  when  this  is  done  a  way 
still  remains  open  to  the  tympanum  by  the  Eustachian  tulK^ ;  but  it 
is  thought  tliat  th(.'  cilia  pnjvent  the  access  of  micro-organisms  by 
this  channel.  Should  intra-cranial  inflammation  supervene,  it 
must  be  treated  in  the  way  indicated  under  that  head  (p.  323). 

Injuries  of  the  Bruin  ami  its  Mf'/nhranes, 

Coxcussiox  OJ'  THE  BiiAiN. — Tliis  tonu  is  applied  to  a  <ol- 
lection  of  syjjij)toJjj.s  sup]>osed  to  depend  on  vx  sWVAw^  viit  v:.viv^- 
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motiou  of  the  brain  substance.      It  is  popularly  spoken  of  as 
*  stunning,* 

Pathology, — The  exact  condition  of  the  brain  that  gives  rise  to 
the  symptoniH  which  go  by  the  name  of  ox>ncuH8ion  is  not  known. 
By  some  it  is  Iwlieved  that  they  depend  on  the  mere  shock  to  the 
brain — that  there  is  some  vibration  or  molecular  distiu'bance  of  its 
particles,  or  anaemia  of  its  su})stanc«  induced  by  spasm  of  the  small 
arteiies,  and  that  the  shock  may  prove  fatal  in  this  way  without 
any  lesion  being  discovered  after  death.  Genenilly,  however,  a 
slight  contusion  or  laceration  of  the  brain,  or  punctiform  extravasa- 
tions of  blood  in  its  substance  have  been  found,  and  to  such  some 
attribute  the  symptoms  of  concussion.  In  the  few  cases  that  have 
been  immediately  fatal  after  a  blow  on  the  head  \(ithout  any 
obvious  lesion  having  been  discovered  in  the  brain,  the  jtoat-mortem 
examination  has  been  unfortunately  incomplete.  Hence  it  is  main- 
tained by  those  who  hold  that  there  is  always  an  obvious  lesion, 
that  death  in  these  cases  might  have  resulted  &om  other  mischief, 
such  as  fracture  of  the  cervical  spine. 

Synpioms, — Concussion  may  be  divided  into  two  stages;  1.  In- 
sensibility ;  2.  Reaction.  1.  The  first  stage  comes  on  immediately 
on  the  rerai)t  of  injiuy ;  it  may  Ihj  quite  transitory,  the  jmtient 
merely  losing  consciousness  for  a  few  minutes,  and  then  recovering 
completely  ;  or  it  may  last  for  a  few  hours  or  a  few  days  or  even 
longer.  Tlie  i)iitient  lies  in  an  unconscious  condition,  but  can  be 
roused  momentiinly  on  shaking  him,  or  shouting  in  his  ear.  There 
is  loKH  of  all  jx)wer  of  motion ;  the  jmlse  is  feeble,  fluttering,  often 
fre<iuent ;  the  resi)iiiitions  ai'e  shallow,  and  quiet  or  sighing ;  and 
the  siu-face  is  (!old,  often  clammy,  the  temperatiu^  sometimes  being 
as  low  as  97  or  90.  The  pupils  are  variable,  but  sensitive  to  light. 
The  sphincters  are  often  relaxed  at  the  time  of  injury,  allowing  the 
involuntary  j)assage  of  faeces  and  urine,  but  are  not  paralysed. 
This  condition,  after  lasting  for  a  variable  time,  usually  ])as8es 
gradually  into  the*  secimd  stage — that  of  reaction ;  or  symptoms  of 
comj)ression  or  of  inflammation  of  the  brain  may  come  on  without 
the  j)atient  n^coveiing  consciousnt^ss.  2.  The  second  stage^  or  that 
of  reurh'on,  is  marke<l  by  a  gradual  return  to  consciousness,  and  is 
usiuilly  i)r«»cedKl  by  vomiting,  which  is  therefore  regarded  as  a 
favourable  omen.  The  skin  becomes  wann,  the  pulse  increased  in 
friHiuency,  and  the  temperature  slightly  raised.  These  symptoms 
connnonly  tenninate  in  complete  convalescence,  or  they  may  run 
into  those  of  inflammation  of  the  brain.  At  times,  however,  the 
patient  may  relapse  into  a  state'  of  unconsciousness  and  die,  or 
certain  impairments  of  bmin  function  may  remain. 

The*  rt'inoie  efftrtn  of  concussion  may  be  enumerated  as  headache, 
,<«)nfusiou  of  thought,  mental  initability,  impiiired  virility,  optic 
jjvnntis  mid  atrophy,   ej)ilei)sy,  or  eveu  iw^amty.      These  after- 
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effects  are  more  likely  to  occur  if  there*  is  an  inheritwl  pi-ediBposi- 
tioii  to  nervous  diseaseB,  and  appear  to  be  brought  on  by  excite- 
ment, abu^o  of  Htimulants,  or  exces.s(*s  in  diet.  In  soiuo  of  these 
casefl  the  brain  has  ]x?en  examined  after  death,  but  no  organic  lesion 
hofi*  been  found. 

Treatment, — The  chief  indication  is  to  rcston;  tlie  (Ma'cbral  func- 
tions by  promoting  the  cerebral  circuhition,  tiiking  care  not  to  i>ro- 
duce  too  violent  a  reaction.  Thus  the  patitiiit  should  be  ])la(^ed  at 
perfect  rest;  warmth  appliwl  to  tlie  sui-face  by  nie^ms  of  bhmkets, 
hot  l)ottles,  and,  if  nec<*ssar\',  by  friction  ;  and  small  cjuantities  of 
diffusible  stimulants,  as  ammonia  or  wai'm  tea,  administ^^red. 
Alcohol  should  not  as  a  rule  be  given.  When  reaction  has  come 
on,  inflammation  must  Ix;  waith'd  ott'  by  gentle  piu'gatives,  low  diet, 
and  the  avoidance  of  stimulants  and  of  mental  exertion. 

Compression  of  the  braix  may  b<' caused  by :  1.  A  fragment 
of  depressed  bone ;  2.  Extrava.sated  blood ;  .'^  Pus,  or  other 
inflammatory'  proilucts  ;  and  4.  A  for«'ign  b;)dy,  such  as  a  bulh^t. 

The  8ii/n«  of  compression,  i.e.,  of  pretrsiire  on  the  brain,  vary 
according  as  the  compression  is  made  over  a  wide  area  or  is  localized 
to  a  particular  })art.  Thus,  when  the  pressure  is  tliffusctl  over  a 
considerable  jKU'tion  of  the  brain,  the  patient  lies  in  a  completely 
unconscious  sbite,  and  trannot  be  rous«Hl  either  by  sliouting  in  his 
ear  or  by  shaking  him.  Th<'  <'xtreiniti(\s  on  one  or  ]>oth  sides  are 
paralysed  ;  the?  face  is  livid,  at  times  Hushed  ;  the  tempenitiu'e  is 
usually  low,  but  at  times  raised ;  tlie  ])uls(>  is  full  and  slow,  oft^^n 
not  beating  more  than  40  to  the  minute  ;  tlie  resj»iration  is  slow, 
laboiU'ed,  and  stertorous,  i.e.,  a  jK'euliar  noise  is  made  during 
expiration  by  the  liai>ping  of  the  pandysed  soft  jialat^? ;  the  cheeks 
and  lips  putf  out  at  each  expiration  in  consequence  of  i)aralysLs  of 
the  buccinator  and  muscles  of  the  lii>s  ;  the  pupils  are  fixed  (I'.e.,  the 
iris  does  not  resi>ond  to  light),  and  may  ])e  either  dilated  or 
contracted,  or  one  may  be  dilatt^l  and  the  other  contracted ;  the 
urine  is  at  first  retained  owing  to  the  panilysis  of  the  muscidar  coat 
of  the  bladder,  but  afterwanls  dnbbl(»s  awav  Jis  the  blad(h»r  Ijecomes 
over-distended  and  will  hold  no  more  ;  the  fieces  ])ass  involuntaiily 
in  consequence  of  paralysis  of  the  sphincters ;  at  times  there  are 
violent  convuL^ions.  ^\^len  on  th«?  other  hand  the  pressui'e  is 
htcalized  the  coma  is  usually  less  j)rofound.  the  i>upil  on  one  side 
only  may  be  fixed  and  the  paralysis  may  be  limittnl  to  one  side, 
possibly  to  an  arm  or  leg,  or  to  one  side  of  the  fact*,  or  there  may  be 
convulsive  twitching  of  certiiin  mus<;les  or  of  a  limb.  The  com- 
pression-symptoms may  giadually  deejK'n  till  the  patient  dies  ;  or 
he  may  recover  on  the  removal  of  the  aiuse,  e.g. ,  a  piece  of  bone  or 
a  clot  of  blood. 

The  Hfuf/nosii  of  the  cause  of  tfc  rninitresniim  will  rest  on  the  fact 
that  whcji  due  to  bojic  or  blood  the  s\inptuuvs  v:v)\vvv.^  vav  >*;v\\\kv 
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twenty-four  houi-s  of  the  injury,  generally  directly  if  due  to  bone, 
or  after  a  brief  interval  of  consciousness  if  due  to  blood ;  but  not 
till  three  or  four  days  after  the  injury  if  due  to  the  pressure  of 
inflammatory  exudation  or  of  pus,  in  which  case,  moreover,  they  ai-e 
precedeil  by  signs  of  inflammation.  Where  the  signs  are  general, 
as  given  alxjve,  the  injury  usually  depends  upon  the  pressure  of 
extravasated  blood  on  some  of  the  central  ix>rtions  of  the  brain 
following  upon  laceration  of  the  brain-substance,  or  upon  general 
iuilanuuation  of  the  bmin  or  its  membnines.  But  when  the  signs 
are  those  of  local  pressure  on  the  surfac^e  of  the  brain,  the  lesion 
will  probably  be  due  to  a  depressed  portion  of  bone  or  a  circum- 
scrilKHl  extravasation  of  blood  between  the  bone  and  dura  mater,  or 
a  collection  of  pus  either  between  the  bone  and  dura  mater  or  in  the 
cortical  substance  of  the  brain. 

The  treatment  will  necessarily  depend  upon  the  cuuse  of  the  com- 
pres.sion.  Thus  a  depressed  fragment  of  Ixjne  should  be  removed 
(see  depressed  frarliire),  a  clot  between  the  bone  and  dura  mater  let 
out  ])y  the  troi)hino,  und  a  circumscribe<l  collection  of  piLs  between 
the  bone  and  dui'u  mater,  or  in  the  membranes  or  brain,  also  evacu- 
at(»d  by  the  troi)liine.  liut  when  the  compression  dc^pends  upon 
extravasated  blood  in  the  subdural  or  subarachnoid  space  or  sub- 
stance of  tlie  ])rain,  or  ui)on  a  general  inflammation  of  the  brain 
and  its  membranes,  no  surgicjil  procedure  is  of  any  avail.  In  any 
case,  therefore,  the  first  point  to  consider  in  regard  to  treatment  is 
whether  the  compression  of  the  brain  is  due  to  a  removable  cAUse, 
or  to  one  that  is  beyond  the  reach  of  surg(?ry. 

ExTiLVVASATiON  OF  BU)OD  in  the  cnmium  mav  oc<;ur  1.  Be- 
tween  the  bone  and  dura  mat(»r ;  2.  Tn  the  sulxlunil  si)ace ;  3.  In 
the  subarachnoid  sj)ace  ;  and  4.  In  th(»  substance  of  the  brain. 

1.  Bivixi  hetiretH  the  bone  and  dura  muter  [subcranial  ejr.traiKtMitiofi) 
is  generally  due  to  rupture  of  the  middle  meningeal  arterj',  espe- 
cially its  anterior  branch,  and  is  commonly  associated  with  a  fissured 
fracture  t'xtcnding  ac^'oss  the  line  of  the  artery.  At  times  it  is  due 
to  a  wound  of  th«^  lateral  sinus  or  a  bn^eration  of  some  of  the  small 
\ess«»l^  which  run  from  the  dura  mater  into  the  bone.  The  }>l(H>d  is 
usually  cxtravasiitcd  in  large  (quantities,  widely  s<*parating  the  duni 
mat(M-  from  the  bone,  and  prcnlucing  severe  c(mipression  of  the  brain. 
Should  the  patient  survive,  the  blood  may  become  organized  or  ab- 
sorlxcl. 

2.  Stdidnral  tjirarnsafum  is  due  to  i*uj>ture  of  Ciipillar}'  vessels, 
and  is  very  common  in  severe  head  injuiies.  The  blood  usually 
extends  wi<lely  over  the  surface  of  the  anichnoid,  and,  if  the  patient 
survive,  may  become  absorbed  or  organized,  forming  a  fals(»  mem- 
brane, and  in  some  caso  a  blood-cvst. 

;>.  Stihararhnoi'fl  r.rtrarn/fafion  is  g«»nerally  associated  with  ccm- 
tw^jun  (H-  luvcnUiun  of  the  bruin.     The  \)Vv)od  \vv».\  ^VYVi^vl  widely. 
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and    may    become    abaorbod,   but    doe«    not    as  a  nile  become 
organized. 

4.  BUH}d  in  the  hraiu  suhtttaHce  [i utrarerehnd  extntiximtiou)  is  the 
result  of  contusion  or  laceration  of  the  bruin,  with  niptui-o  of  the 
small  vessels.  "VMien  the  laceration  is  extensive,  it  is  usually 
fatal ;  but  should  the  patient  surviv(»,  the  blocnl  may  underj^o 
ehanjres  similar  to  those  of  an  ordinary  apoplectic  i-lot,  or  may 
bi'eak  down  into  pus  (cerebral  (ihsct^n). 

The  sympiomi  of  intracranial  extravasation  are  those  of  com- 
pression of  the  brain,  but  vary  according  to  the  situation  of  the 
blood  and  the  rapidity  with  which  it  is  extmvasated.  The  diag- 
nosis may^lx?  more  or  less  obscurc»d  by  the  pr(?sence  of  concomitiint 
injur}'  to  the  brain.  1.  WTien  the  hhnMj  is  hdivem  the  hone  ami  dura 
nuihr  the  ])atient,  to  take  a  typical  Cnise,  is  c^aicussed  at  the  time  of 
the  injur}',  recovers  fi'om  the  c^mcussicm,  and  Ls,  j)erha])s,  I'ational ; 
then  as  the  action  of  the  heart  becomes  m<>i*e  forcible*  and  blm)d  is 
poure<l  out  from  the  wounded  vessel,  he  grows  faint  and  sinks  into 
a  state  of  coma.  Tlie  couia  gradually  dee])ens,  and  he  usually  dies 
in  from  a  few  hours  to  a  few  days  after  the  injury  with  signs  of 
profound  compression  of  the  brain.  The  })aralysis  at  first  is  on  the 
side  opposite  to  the  injury,  l)ut  may  become  general  as  the  blood 
extends  over  the  surface  of  the  l>rain.  The  pupil  on  the  side  of  the 
injury  mny  at  lii'st  react  to  light,  but  becom(»s  dilated  and  lixwl  as 
the  blood  extends  to  the  base  and  pi"ess(»s  on  the  third  nerve.  At 
times  the  eyebnll  may  ])rotru(lr  owing  to  th(»  ])ressur('  ui)on  the 
cavenious  sinus.  A'erv  occ^isionallv  reflex  convulsions,  also  on  the 
side  of  the  injury,  may  !)(»  set  uj)  l)y  irritjition  of  the  nervj^s  of  the 
dura  mater.  If  a  fissurod  frachu'e  is  ])n\sent,  thero  may  l)e  some 
fulness  externally  from  the  esc^ipe  of  blood  througli  the  fissure. 
2.  When  the  hhxnl  in  iu  ihe  MuhiiHraf  s/mre,  signs  of  c()m])ression 
may  be  i)resent ;  but  thfre  ar«'  no  special  symptoms  by  wliicli  it  can 
be  diagnose<l,  or,  inchnnl,  at  tim«'s  distinguished  from  blood  bet we<»n 
the  bone  and  dura  mater.  In'itability  of  tomi)or,  headache,  or 
convulsions  coming  on  some  time  after  the  injury,  arc  siiid,  how- 
ever, U)  indicate'  it.  3.  AVhen  the  hUnuf  /.•<  hfmttfh  the  ararhnoitl  in 
quantities  sufficient  to  cause*  compression,  it  will  jirobably  be 
associated  with  seve^rc  laceration  of  the  brain,  and  the*  luitient  will 
not,  as  a  nile,  regain  consciousness.  There  arc  no  s])cci{il  symptoms 
by  which  blood  in  this  situation  can  be  diagnos(Ml  (sec  Lnn'ration  c/' 
Jiraiu),  4.  When  the  hhnul  is  ///  iln-  hrain  MulufdNfr  it  produt'cs 
symptoms  which  cannot  Iw  distinguished  fr«>m  those  of  apo])lexy, 
except  perhaj»s  by  the  history  of  the  injury,  amd  not  always  then, 
as  it  may  be  impossible  to  determine  whether  th(»  ])atient  first  fell 
and  thus  injureil  his  brain  causing  effusion  of  blood  into  its  sub- 
stance*, (U*  whether  a  vessel  first  gave  way,  and  the?  fall  wa-*  the 
consequence^  of  tlie  escape  e)f  blood  into  the  brain. 
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twenty-four  hours  of  the  injur}',  generally  directly  if  due  to  bone, 
or  after  a  brief  interval  of  consciousness  if  due  to  blood ;  but  not 
till  three  or  four  days  after  the  injurj'^  if  duo  to  the  pressure  of 
inflammatory'  exudation  or  of  pus,  in  which  case,  moreover,  they  are 
preceded  by  signs  of  inflaiumation.  Where  the  signs  are  general, 
as  given  above,  the  injury  usually  depends  upon  the  pressure  of 
extravasated  ]>lood  on  some  of  the  central  portions  of  the  brain 
following  upon  laceration  of  the  brain-substanc^',  or  upon  general 
inilammation  of  the  brain  or  its  membranes.  But  when  the  sig^s 
ai'o  those  of  local  jiressure  on  the  surface  of  the  brain,  the  lesion 
will  probably  be  due  to  a  depressed  poi'tion  of  bone  or  a  circum- 
scrilK'd  extravasation  of  blood  between  the  bone  and  dura  mater,  or 
a  (•olloction  of  pus  either  between  the  bone  and  duni  mater  or  in  the 
cortical  substance  of  the  brain. 

The  treatment  will  necessarily  depend  upon  the  cause  of  the  cx)m- 
pression.  Thus  a  dei)ressed  fragment  of  bone  should  be  removed 
(see  (Jejtressed  /ra('lnre)y  a  clot  between  the  bone  and  diun  mater  let 
out  by  the  trephine,  and  a  circumscribed  collection  of  pus  betwei^n 
the  ]K>nc  and  dura  mater,  or  in  the  membnines  or  brain,  also  evacu- 
atetl  by  the  trci)hine.  But  when  the  compression  depends  upon 
f extravasated  blood  in  the  subdund  or  subarachnoid  space  or  sub- 
stance of  the  brain,  or  upon  a  geneiul  inflammation  of  the  bi"ain 
and  its  membranes,  no  surgictil  jn'ocedure  is  of  any  avail.  In  any 
case,  tluTcfore,  the  first  j>oint  to  consider  in  regard  to  ti'eatment  is 
whether  the  compression  of  the  bniin  is  due  to  a  removable  cause, 
or  to  one  tliat  is  Ix^yond  the  i-each  of  surgery. 

ExTKAVASATiox  OF  BLOOD  in  the  craniiuu  mav  occur  1.  Be- 
t ween  the  bone  and  dura  mater ;  2.  In  the  subdunil  siwice;  3.  In 
the  subarachnoid  sj)ace  ;  and  4.  In  the  substance  of  the  brain. 

1.  Uhnnl  hvtn'fen  the  bone  and  dura  mater  [snlKraitiat  fjtravamtUm) 
is  generally  due  to  rupture  of  the  middle  meningeal  arterj',  espe- 
ciallv  its  anteiior  biiinch,  an<l  is  commonlv  associated  with  a  tissuitnl 
fraeture  extending  across  tlu?  line  of  the  artery.  At  times  it  is  due 
to  a  wound  of  tlie  lateral  sinus  or  a  laceiiition  of  some  of  the  small 
vessels  which  run  from  the  dura  mater  into  the  bone.  The  blo<Kl  is 
usually  extravasjited  in  large  quantities,  widely  s*>parating  the  dimi 
mater  from  the  bone,  and  jwcKlucing  severe  compression  of  the  bniin. 
Should  the  patient  survive,  the  blood  may  Ix^come  orgtmized  or  ab- 
sorbed. 

'J.  Snhdnral  cjirantMifivn  is  due  to  rupture  of  capillary  vessels, 
and  is  verv  eonnnon  in  sev«Te  head  iniuries.  The  blood  usually 
extends  widely  over  the  surface  of  the  arachnoid,  and,  if  the  i)atient 
.survives  may  l)eeome  al)so]-bed  or  organized,  forming  a  false  mem- 
biane,  anil  in  some  cas4'>  a  blocnl-cyst. 

;j,   Sidmrathintid  ^ Ararnnation  is  generally  ass(K'iati*d  with  con- 
tiL>iun  or  Liccrutiun  of  the  brain.     T\wi  \)VooA  mvvy  sY>Yv.»vid  widely. 
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and    may    become    al>«orbofl,   but    does    not    as  a   nile  become 
organized. 

4.  Blood  in  the  brain  suhstauce  [i  id  racer  ebnd  eriravasatioit)  is  the 
reeiilt  of  contusion  or  laceration  of  the  brain,  with  rupture  of  the 
small  vessels.  When  the  laceration  is  extensive,  it  is  usually- 
fatal  ;  Imt  should  the  jmtiont  sur\nve,  the  blood  may  undergo 
changes  similar  to  those  of  an  ol•dinar^'  apoplectic  (riot,  or  may 
bi'eak  down  into  pus  {cerebral  ahscenif). 

The  symptoms  of  intracranial  extravasation  are  those  of  com- 
pression of  the  brain,  but  vary  according  to  the  situation  of  the 
blood  and  the  nijndity  with  which  it  is  extravasated.  The  diag- 
nosis may^be  more  or  less  obscui-ed  by  the  presence  of  concomitant 
injury  to  the  brain.  1.  WTien  the  hltntfJ  is  between  the  hone  and  durti 
mater  the  patient,  to  take  a  typical  case,  is  concussed  at  the  time  of 
the  injiu^',  recovers  from  the  concussion,  and  is,  ])erha]>s,  rational ; 
then  as  the  action  of  the  heai"t  becomes  more  forcible*  and  blood  is 
poured  out  from  the  wounded  vessi»l,  ho  gi-ows  faint  and  sinks  into 
a  state  of  coma.  The  coma  gradually  (loe]x»ns,  and  he  usually  dies 
in  from  a  few  hours  to  ii  few  days  after  the  injury  with  signs  of 
profound  com])rossion  of  the  brain.  Tlie  i>amlysis  at  first  is  on  the 
side  opposite  to  the  injury,  but  may  l>ecome  general  as  the  blood 
extends  over  the  surface  of  the*  brain.  The  pujal  on  the  side  of  the 
injiurj'  mpy  at  first  react  to  light,  but  becomes  dilated  and  fixed  as 
the  blood  oxt(?n(ls  to  the  base  and  presses  on  thf  thiixl  nerve.  At 
times  the  eveb!»ll  may  protrude  owing  to  th<»  pressure  upon  the 
cavernous  sinus.  V(»rv  occasionallv  refl(»x  convulsions,  als(3  on  the 
side  of  the  injury,  may  l)e  set  u])  by  irritation  of  the  nerv(\s  of  the 
dura  mater.  If  a  fissunnl  fracture  is  i)i'esent,  there  may  be  some 
fulness  externally  from  the  esoajM'  of  l)lood  through  tlu?  fissure. 
2.  When  the  hlo(nl  is  in  the  snhdnnd  afMtcf,  signs  of  ('()m])r<»s.sion 
may  l>e  i)rosent ;  but  tlicro  are  no  special  sympt<>ms  by  wliich  it  can 
be  diagnose<l,  or,  indfHMl,  at  times  distinguished  fi'om  blood  bet we<»n 
the  bone  and  dura  mater.  Irritability  of  tomper,  lifMulaclio,  or 
convulsicms  eoming  on  some  time?  aftrr  th(*  injury,  are  said,  how- 
ever, to  indieat*'  it.  .S.  When  the  hh^td  in  henndti  the  nrarhmnd  in 
quantities  sutficient  to  cause  comja'ession,  it  will  j>robably  1m» 
assex'iated  with  severe  laceration  of  the  brain,  and  the  patif»nt  will 
not,  as  a  rule,  regain  consciousness.  There  arc*  n<^  si)ecial  syni])t«)ms 
by  wliich  blood  in  tliis  situation  can  b»*  diagnosed  (see  Laceration  of 
Brain),  4.  When  the  ItJoad  in  in  the  brain  snhdanrr  it  producers 
symptoms  which  cannot  1k»  distinguishcMl  from  those  of  apo])lexy, 
exce])t  perliai)s  by  the  history  of  the  injury,  and  not  always  then, 
as  it  may  be  inij>ossible  to  determine  whether  the  ]>atient  first  fell 
and  thus  injured  his  brain  causing  effusion  of  ]>lood  into  its  sub- 
stance, or  whether  a  vessel  first  gave  way,  and  the  fall  was  th^^^ 
conse<]uence  of  the  escap<3  of  blood  into  the  braiu.  ^r 


318  •  *       iNJintiEfl  OF  hkoioxs. 

Treatment, — When  it  is  clear  that  the  hflemorrhago  is  from  the 
middle  meningeal  artory,  and  it  api)ear8  probalJe  that  no  other 
serious  injury  of  the  hitiin  has  been  n>coived,  the  trephine  should 
be  aj)plied  for  the  piu-pose  of  removing  the  clot  and  securing  the 
blet»ding  vessel.  The  situation  of  the  artery  is  about  an  inch  and  a 
half  behind  the  external  angular  process  of  the  orbit,  and  over  this 
spot  a  crown  of  bone  should  be  removed.  The  dark  clot  which  now 
protrudes  at  the  opening  should  be  turned  out  by  some  form  of 
scoop,  and  if  the  bleeding  artery  is  then  seen,  an  attempt  should  be 
made  to  tie  or  twist  it,  or  U)  compress  it  by  plugging  the  groove  in 
the  bone  in  which  it  lies  with  a  piece  of  aseptic  wax  or  wood.  If 
the  bleeding  point  ciinnot  be  reached,  more  bono  may  be  cut  away. 
If,  however,  on  the  removal  of  the  clot,  the  brain  does  not  expand, 
and  the  h-ijpmoiThage  is  so  profuse  that  the  wounded  artery  cannot 
be  seen,  the  external  or  (common  wirotid  arter\'  may  be  compressed 
or  tif^l,  and  ice  applied  to  the  side  of  the  head.  AMien  no  bhK)d  is 
fcmnd  between  the  bone  and  dura  mater,  but  the  dura  mater  itself 
is  bluish  in  colour,  does  not  pulsate  with  the  brain,  and  bulges  into 
the  tre])hine  hole,  indicating  the  pres<.»nco  of  blood  beneath  it,  an 
incision  sliould  be  made  through  it  and  the  blood  let  out.  Ureat 
care  must  subse<[uently  be  taken  to  kcx^p  the  wound  aseptic.  For 
hieniorrhage  on  tlie  surface  or  in  the  substance  of  the  brain  surgiciil 
int^'rferonce  is  not  jierniissible ;  all  that  can  1k»  done  is  to  treat  the 
case  as  one  of  onlinary  aiM)i)lexy  from  cerebi-al  hrt»mon*hage,  ».■■., 
by  free  ])urging,  cold  to  the  head,  hot  lM>ttles  to  the  feet,  &v. 

CoxTrsioN  OK  innisiNO  of  the  uhaix  mav  be  duo  to  anv 
severe  violence,  and  may  occiu*  with  or  without  injury  of  the  scalp 
or  cranial  bones.  It  is  often  accompanied  by  lacei*ation  of  the 
brain  substanc(»  and  of  the  pia  mater  and  arachnoid.  The  bruising 
may  Im'  goncnil  (►r  circumscribed.  In  the  latt<T  case  it  may  occur 
inimediat<'ly  beneath  that  pai-t  of  tlie  cranium  to  wOiich  the  Wolence 
was  a])plie(l,  or  on  the  opposit<»  part  of  the  brain,  the  brain  biding  as 
it  were  duslifd  by  tlic^  violence  of  the  blow  against  the  cranial  wall 
furthest  from  th»,'  paii  of  the  skull  to  which  the  forw  wa*»  appliiHl. 
Tiik<»  bruises  (»f  other  soft  tissues  it  is  attended  bv  extravasaticm  of 
bloo<l  from  nipturc  of  tlie  smaller  vessels.  It  may  tenninate  in 
Ml)sorption  of  the  blood  and  healing  of  the  bruised  parts,  or  in 
general  inHanimation  of  the  brain  and  its  m<»mbnines,  or  in  local 
inflammation  and  cerebral  abscess.  The  nf/mjiinms  ai*e  genemlly 
obscUHMl  by  those  of  concussion  or  compression,  and  it  is  Si4dom 
that  an  accurate  diagnosis  can  be  made.  Iriitability,  restlessness, 
and  sj)asms  of  c«'rtain  muscles,  when  a  motor  centre  is  injured,  are 
Slid,  Imwever,  to  point  to  contusion.  The  chief  indication  for 
Inninaut  is  to  i)revent  the  occurrence  of  inflammation  of  the  brain 
(si'e  p.  ;}i>;j). 

LACEiiAnoy  of  7'IIE  bkain  may  occiu:  with  or  without  fracture 
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or  other  iiijnri'  iif  tho  nkull.  The  lacorntion  in  mcipt  cominnn  in  the 
anterior  port  of  the  fmiitiil  and  in  the  temporo-Rphciioidul  lobo, 
owing  in  part  tu  thu  unevennesa  of  tho  bnae  of  tho  ekall  un  which 
these  lohefl  rext,  and  in  .pnrt  to  the  fact  that  thi>  \iack  and  the 
top  of  the  head  are  most  exposed  to  ijijury,  tho  brain,  an  in  con- 
tiuioD,  being  generally  lacerated  on  the  Hide  of  the  head  directly 
opposite  to  that  on  which  tho  force  ie  received.  At  timea,  however, 
the  brain  is  lacerated  directly  beneath  that  port  of  tho  nkuU  to 
which  the  force  in  applied.  Iioceration  may  oIbo  l>e  paused  hy  a 
fragment  of  bone,  as  in  deprosseil  or  punctured  fracture,  or  by  the 
passage  of  a  bullet  or  the  thriiat  of  a  sword  through  the  orbit  or  nose. 

I^ithuliigii . — The  laceration  may  bo  slight  or  very  exttnsive,  and 
is  generally  acoompanieil  by  more  or  less  bmiMing  ot  the  surround- 
ing brain-tinsue  and  extravatmtion  of  IiIoimI  over  its  Hurfare.  The 
pia  mater  is  also  liu'i'rate<l,  and  when'  thi"  iujurj-  is  |>nKluw?d  by  a 
fragment  of  liono  the  dum  mittt^r  is  likewist'  tont.  and  in  some 
«ise8,  large  (sirtione  of  the  lairerated  lirain  may  luntrude  through 
the  skull.  Inflammation  of  the  bmin  und  itn  memln'anm)  is  liable 
to  follow,  and  to  ai>rtumi>  a  »e]itic  chamctei',  and  Bjirciiil  widely  if 
there  is  au  external  wound  whieh  has  not  lipeii  kejit  aitejitic. 
Should  the  patient  rwover,  cicatrimtion.  with  adhesion  i)f  the 
mcmbraneri,  (x-cur:*,  the  extravasated  Mood  in  the  meantime  under- 
going the  changpH  ulrea<lv  describeil, 

Thp  iym]<t->»'  Viiry.  At  time:'  there  may  Ik)  none,  although  o 
consideralile  inusn  of  In-ain  tissue  is  pi'otruding  through  a  fraetiu« 
in  the  skull.  Or  they  inuy  be  olwuuroil  by  figiix  of  eoncussinn,  or, 
if  mueh  blood  has  been  extravosutiil,  by  those  cif  conipression. 
There  are  no  signs  iNith<^>nomonic  of  biceration  of  the  brain,  but 
convulsions,  locijiiaxl  siiasms  or  jiamlysiH,  long-efjntinii&l  insensi- 
bility without  coma,  and  the  coUoction  of  symptoms  known  as 
cero'bnil  irritation,  piHut  to  such  nil  injury.  The  symptoms  of 
rerrhnrl  irriUifion  may  Ix!  dpscril>eil  as  follows :— The  pitient  lies  in 
a  torpid  or  semi-wmscions  condition,  toiled  up  on  one  side,  with  his 
limlm  in  a  general  state  of  flexion.  If  s{>oken  to  ho  evincof  greiat 
irritubilitr  of  tem{>cr,  answeiing  momentarily  und  shaqily,  ]>erha]is 
shaking  himself,  and  then  relapseH  into  hiM  torpid  state.  His  puiiils 
are  wmtracted,  his  eyes  closied,  but  his  jiiilse,  teuiiwTatur*',  and  re- 
spirations are  normal.  I»  ihere  uiiif  win  "/  hmliziixj  flie  ami  ,./  Hie 
iarrraliiiii  trhtre  iif  cj-l'-riiiil  hijurii  tji'l»  !  "  If  a  imtient  ren'ive  a 
Uow  upon  the  head,  and  it  is  found  that  loculize^l  i)and\>iis  is 
jireHent,  we  coni-lude  that  there  existit  a  laueMttioii  of  some  severity 
in  the  cortical  centre  i'orreM|Nmding  to  tlie  muscles  implicated.  If 
almost  immHliately  after  the  injur}'  there  is  u  distinit  spasm 
affecting  a  IochUkihI  grouj)  of  muscles — a  monnsimsni — we  eoneUide 
that  hojnjorrhage  is  going  on  fn)iii  th<^  lacerated  bruin  su1iHtu.a«e,  ui 
breaking  down  the  tissue  of  the  centra  correspon^iig  \a  t\t.>:  &%«iA«& 
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nnipclps.  If  the  monospdHm  pxtends,  first  affwtinft  one  side  of  the 
body,  and  finally  both  sides,  ho  thai  the  attftc&s  aaeumc  the  form  of 
true  epiloptJR  fiU.  it  is  probttble  tho  extravuKatod  blood  w  extending 
over  the  Biirfac«  of  the  brain  and  irritntinf-  more  or  less  widiJy  the 
whole  motor  nrca"  {En'cheeii).  Should  thoro  bp  motor  aphasia,  a 
lesion  of  the  poRt«rinr  extremity  of  the  third  left  frontal  convolution 
{Bront'g  fOHroiiiiion)  is  indirated  (Fift.  113,  b).  Should  there  be 
facial  spssm  or  paralyKiti,  a  lesion  of  the  lower  third  of  the  (mcend- 
ing  frontal  and  the  contiguous  part  of  tho  poat^rior  end  of  the 
second  frontal  convolution  is  probably  present  (Fig.  113,  F',  i'"). 
Should  thoif  be  paralysifl  of  the  nrm^a  brachial  monoplegia — the 
middle  portion  of  the  ascending  frontal  and  the  eontigitous  part  of 
the  iiHcending  parietal  on  the  other  side  of  the  fixsiire  of  Bolondo 
are  pi'obahly  uffected  [Fig.  1 13,  r'  and  1>'),  Should  there  be  paralysis 
of  the  lower  limb,  the  lesion  probably  involves  the  upper  end  of  the 
oflcending  parietal  and  th<^  sui>erior  parietal  lobule  I\'ing  behind  it, 
BH  far  OS  the  margin  of  the  longitudinal  lissiire  (Fig.  113,  r'  and  P^). 
Itriefly,  therefore,  a  eortioal  lesion  may  be  distingiiished  from  a 
central,  as  follows : — In  the  rorlical  laiuit  tho  paralysis,  although 
it  niiiy  occur  iminndiately  afUr  the  accident,  often  docs  not  ajipear 
for  souie  time.  It  i^  incomplete  and  lovalized,  and  jirobably  affects 
only  one  limb  or  a  nngle  group  of  muscles.  In  thecin^nf/  leiit.ii. 
cn  the  other  liand,  the  {larulysis  occurs  immediately  after  the 
injury;  it  is  more  complete  and  extensive,  and  the  whole  of  one 
Mid^^  at  least,  will  probably  be  paralysed. 

The  trmtmntf  sliimld  Ih^  directed  to  the  prevention  of  inflamma- 
tion in  the  wiiy  already  dewnibed.  It  there  is  a  wound,  with  ppo- 
ti'Usion  of  the  hniin,  the  contused  and  protnidcd  portions  and  any 
frugmentM  pn'rwing  n]iiiii  or  penetrating  the  liraiu  sulistance  should 
Ix'  ii'iiiuvcil.  the  wound  I'hiuised  with  antiseptics,  the  scalp  rejilaeed, 
and  it"*  uiiirm  liy  the  first  intention  sought.  In  the  ease  of  o  gun- 
shot woiiiiil  the'  hullet  fhould  hi-  reniovHl  if  it  can  easily  be  got  ut. 
otbcrwiw  it  should  !"■  letl  ii,  tifn.  Where  there  is  no  wound,  but 
sigiiH  of  hiiiil  iiTitati'in  or  of  cinii])ression  of  the  coi-tical  motor  area 
from  liliKHl-extnivasiition,  tlie  iiidiijitions  are  to  trephine.  Tlie 
guide  to  the  sjHit  for  ]ierfi)riitii>ii  is  thi'  line  of  the  fissure  of  Itohindo 
on  the  F^idc  opjKisite  to  that  of  the  lcii-alize<l  sjHisn]  or  ^Hiralysis. 
This  line  mav  !«■  found  m  vanous  ways.  X[.  l,uMis-(.Tiaini)ir)nnier.i 
eniploys  the  following  inetlioil  (see  Fig.  114):— He  first  Knds  the 
liregiiiii,  '■.'..  llie  fp<it  when,  the  nmmiil  joins  the  sagittal  suture, 
liv  ciiiTiing  a  line  dii*eitlv  over  the  leilex  from  one  extenial  audi- 
tory meatus  to  tlie  other,'  'Hie  upper  end  of  the  Itohnulie  hssnre  is 
situatMl  nlKiut  '1  iiiclies  hehind  the  lu'egmn.  The  lower  end  of  the 
fissure  t^iiiTcsi Hinds  lo  ii  «pot  'll  iiirhes  behind  the  external  angular 
process  and  aU.ut  1  inch  aln.ve  if.  We  hiive  ulreiniy  seen  that  the 
)fortieat  ninUir  cciities  are  p'oupcd  BTowiid  the  Itolanrbe  fifsure.     If 
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tberaton  than  is  K^nonl  hemiplegia,  the  perfoiution  Bhonld  bo 
made  otw  the  middle  of  the  line ;  if  paialysis  of  thii  arm  and  log, 


PiU.  113.— Tlie  ri^rclim:  wovoliitiuiis  :  U,  tiwuni  <.f  KtiliD.lii ;  K<,  B«<t:li<liiix 
franUl  couTolutiuu  ;  1",  ucPHiUng  invielnl  mnnilutinu ;  F',  V-,  V,  >iii|w- 
rior,  miJdlo,  anil  infcrinr  fruntat  coiivulutinnii ;  S  F,  Raiwriur  fmntal  huIcuh  ; 
I  F,  iaferior  frontal  ■iiIcuh  ;  S,  fmHum  nf  rijItiOK  ;  S*,  anluriiir  limb  of 
Bnure  of  Sjlrius ;  S^  poHtcrlur  limb  of  tiHHnra  of  SjWiiui ;  1",  Hii[H>riur 
[lariBtal  convulution  ;  I",  «ijjra-m&i]pTuU  miivolntiun ;  I",  angiilBr  cuuvo- 
lation  ;  1  F,  intcr-parietal  (iiwure  ;  T  S',  T  S',  T  t)>,  HU|>uriar,  miihltv,  nn>l 
inferior  temporo-spliunDiJal  cnnrnluUonB ;  it,  l\nxn'a  niiivuluttuu  :  I'", 
puieto-occiiiilai  fiuure  ;  (>',  V-,  tf,  iiuf<erior,  miildle,  ami  iiifurior  occiiiilal 
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Fill.  114.— Tho  gitoiitiun  uf  Ihe  line  of  KoUndo. 

over  the  upper  part  of  tho  lino;  if  ]>HnilyHiri  of  thn  ami  only,  in 
front  of  the  middle  thirrl  of  thf>  line ;  if  uphiutiu,  \)i;\uw  a.\v!i  a.  VM^  ^ 
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in  front  of  the  line  on  the  left  side  of  the  head ;  if  there  is  paralysiB 
of  the  leg  alone,  behind  the  upper  third  of  the  line ;  if  paralysis  of 
the  arm  and  fac«,  in  front  of  the  lower  third  of  the  line ;  if  paralysis 
of  the  arm  and  aphasia,  or  paralysis  of  the  face  and  aphasia,  below 
and  in  front  of  the  line. 

Intracranial  ixfi.ammatiox,  though  at  times  it  may  remain 
localized  either  to  the  membranes  {meningitis)  or  to  the  brain 
(tncephalitis),  more  often,  in  whatever  way  it  begins,  spreads  from 
the  one  to  the  other  [meuingo-encephalitisy 

Cause. — Woimds  of  the  scalp;  contusions  or  fractures  of  the 
bone ;  concussion,  contusions,  lacerations,  and  penetrating  wounds 
of  the  brain. 

PatholiMjy. — It  may  l)e  acute  or  chronic:  septic  and  diffuse,  or 
simple  and  circumscnbed.  Acutv.  inftammaiioit  may  begin  in  the 
dura  muter,  and  remain  confined  to  that  membrane  {pachymeuitujitis) 
or  Hi)reiid  inwards  to  tlie  other  membranes  and  the  brain ;  or  it  nmy 
]>C'pn  in  the  bruin,  but  then  seldom  spreads  further  outwards  tlian 
the  piu  muter  [IfpUnncninfiitia),  "When  it  begins  iu  the  bone  or  in 
the  dura  muter  it  is  at  first  circumscnbed,  the  inflammatory  pro- 
ducts, and,  should  sui)puration  occur,  the  i)us,  being  confined 
between  the  bone  and  dura  mater.  Later,  the  inflammation  may 
spread  to  the  arachnoid,  and  thence  to  the  pia  mater  and  surface  of 
the  brain,  diffusing  itself  widely  thi'ough  the  subdural  si>ace  and 
over  the  cerobml  cortex.  "VNTien  it  begins  in  the  brain  it  is  gene- 
rallv  the  result  of  a  c^^ntusion  or  laceration  of  the  cerebral  sub- 
stance,  and  may  remain  circumscribed,  and  eventually  end  in  a 
cerebral  abscess,  or  spread  to  the  pia  mater  and  then  become  diffuse. 
It  seldom,  however,  involves  the  free  sui-face  of  the  arachnoid. 
^rhv  pitst- mortem  appearances  commonly  observed  are  increased  vas- 
cularity of  the  brain  and  its  membranes,  an  exudation  of  grreenish- 
yellow  lym})h,  and  distension  of  the  ventnclos  with  a  serous  blood- 
stained fluid ;  whilst  the  grej'-matter  is  of  u  reddish  hue,  soft  and 
diffluent,  and  the  white  more  abundantly  dotted  over  with  '*puncta 
vjisculosa  "  than  natural.  In  the  f/<ro//ic  yr^r//*,  which  is  genei*ally 
due  to  influnniiation,  cuiies  or  necrosis  of  the  bone,  or  more  rarely 
to  u  brain-injury,  thc^  dura  mater  beromes  tliickened  and  adherent 
to  the  bon««,  the  arachnoid  thic^koned,  und  the  piu  mater  opaque  and 
indurated,  so  thut  when  removal  its  prolongjitions,  which  dip  be- 
twe<«n  the  convolutions,  can  be  pulled  out  without  tearing. 

The  tif/mjifimifi  vary  according  us  the  inflammati<m  is  acute  or 
chi'oni<%  diffuse  or  circumscribed;  according  as  it  l)eginsin  the  duitl 
mater  or  in  th*' brain  and  ])iu  muter ;  und  acconling  as  it  involves 
th«'  vertex  or  base  of  the  brain.  The  geitirnl  aymittinns  in  acute 
cases  are  in  the  early  stages,  fever,  jxiin  in  the  head,  generally  on 
tht»  same  side  iis  the  wound  if  one  is  pi-esent,  intolerance  of  light 
iind  ,*»oijnd,  retching  with  probably  a  clean  tongue,  a  quick,  full 
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pulBe,  flushed  faooi  contracted  pupils,  violent  beating  of  the  oaro- 
tids,  restlessnefis,  sleeplessness,  and  at  times  violent  delirium. 
Later  the  symptoms  pass  into  those  of  compression,  the  pupils 
becoming  dilated  and  tixed,  the  pulse  slow,  and  the  breathing  ster- 
torous. Then  follow  paralysis,  stupor,  coma  and  death.  Rigors 
will  probably  occur  should  pus  form.  In  the  chronic  form  of 
inflammation  the  s^nnptoms  are  similar  to  those  of  the  acute,  but 
of  less  severity,  and  are  later,  as  a  rule,  in  making  their  appearance. 
Complete  recovery  may  have  apparently  taken  place,  or  there  may 
have  been  headache  or  irritability  of  temper  previous  to  the  symp- 
toms setting  in.     h  there  any  way  of  localizing  the  iu/liimmaiiau  i 

1.  If  ten  to  twenty  days  have  elapscni  since  the  injury ;  if  the 
onset  of  the  S5^nptoms  is  sudden,  though  preceded  iKjrhaps  by  some 
headache;  if  there  is  a  puffy  swelling  over  the  seat  of  injuiy,  due 
to  the  separation  of  the  poricraniuin  from  the  bono  by  serous 
efhision ;  if  the  bonts  shoiild  it  bo  exposed,  looks  diy,  white,  and 
discoloured,  or  the  wound  unhealthy;  and  if  the  paralysis  is 
localized, — the  inflammation  is  probably  between  the  bone  and 
dura  mater,  and  if  a  rigor  has  occurred,  i)us  has  i)robably  formed. 

2.  If,  on  the  other  hand,  there  is  no  apparent  injury  of  the  scalp  or 
bone ;  if  the  patient  has  had  concussion  ;  and  if  the  sjiuptoms  set 
in  a  few  horn's  after  the  injuiy, — the  inflammation  is  probably  in 
the  brain  or  i>ia  mater,  where  it  has  arisen  in  consequence  of 
increased  vascularity  following  the  concussion.  Or  if  thesjTnptoms 
come  on  about  the  fourth  or  fifth  day  after  the  injuiy,  when  it  had 
apparently  been  recovered  from,  the  inflammation  will  probably  be 
also  in  the  brain  or  pia  muter,  but  in  this  case  duo  to  contusion  or 
laceration  of  the  bi*ain.  3.  If,  again,  the  symptoms  are  delayed 
some  weeks,  if  there  is  optic  neiuitis  or  sjTni)tom8  of  disturbance 
of  one  or  more  of  the  motor  areas,  the  inflammation  is  probably 
localized  to  some  portion  of  the  brain,  and  if  a  rigor  has  occurred, 
a  cerebral  abscess  has  probably  formed. 

The  treatment  may  be  divided  into  the  preventive  and  the  cura- 
tive. The  former  consists  briefly  in  guarding  against  the  occurrence 
of  septic  changes  in  the  wound  if  one  is  present,  and  in  preventing 
congestion  of  the  brain  and  its  membranes  by  the  means  already 
indicated  (see  p.  310).  The  first  signs  of  inflammation  should  bo 
actively  combated  by  a  calomel  purge,  leeches  to  the  temples  and 
an  ice-bag  to  the  head ;  whilst  pain  should  be  subdued  and  sleep 
promoted  by  the  cautious  use  of  opimu.  Tho  curative  ti'eatment 
consists  in  evacmiting  the  products  of  the  inflammation,  should 
such,  in  spite  of  tho  i)reventive  treatment,  ensue.  Thus,  if  there 
are  signs  of  local  suj)puration  between  the  bone  and  dura  mater, 
the  trephine  should  be  applied  over  the  seat  of  injury,  or  if  one  is 
not  apparent,  over  the  motor  area  at  the  spot  indicated  by  localized 
paralysis  or  spasm.     If,  on  removing  the  bone,  the  durainA.tfiit  >a^ 
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seen  to  bulge,  and  the  pulsations  of  the  brain  cannot  be  felt,  the 
dura  mator  should  be  perforated,  and  il  pus  is  still  undiscovered, 
but  the  signs  of  suppuration  are  well  marked,  an  exploring  needle 
should  be  cautiously  parsed  into  the  brain-substanw.  If  there  are 
signs  of  cerebral  abscess,  a  trephine  should  bo  applied  over  the 
susjiccted  spot,  the  dura  mater  incised,  the  brain  carefully  punc- 
tured, and  if  pus  is  discovered,  a  free  incision  made  to  let  it  out. 
If  the  suppui-ation  appears  to  be  general  rather  than  local,  no 
operative  treatment  should  be  iindertaken. 

IIeknia  cerebri  is  a  protrusion  of  brain-substance  through  a 
hole  in  the  cranium  and  dura  mater.     Cause, — It  appears  to  be  due 
to  a  localized  swelling  of  the  brain,  consequent  upon  inflammation, 
and  may  occur  after  any  injury  of  the  craniiun  where  there  is  loss 
of  bone  and  a  wound  or  sloughing  of  the  dura  mater,  with  bruising 
or  laceration  of  the  brain.     Fatholcxjy, — The  protrusion  consists  of 
bRiin-substuucc  iiifilti'atotl  with  inflammatory  products  and  blood, 
and  is  the  result  of  tlie  inflammatory  swelling  finding  a  vent  in  the 
only  posniblo  way  in  which  it  can  escape,  viz.,  through  the  hole  in 
the  cranium.     Tlio  effused  blood  is  duo  to  the  rupture  of  the  ob- 
8truct<'(l  capillaries,  consiH^uent  upon  the  protruding  mass  becoming 
constri(!ted  by  the  margins  of   the  ajx^rtiu^  through  which  it  is 
protruding.     At  times,  when  the  nii>tm'e  of  the  capillaries  is  ex- 
tensive,   the  tumour  consists  almost  entirely  of    clotted    blood. 
Signs. — Tho  hernia   appears   as   a    reddish-brown,   blood-stained, 
fungus-looking  mass,  ()v<Thaiiging  the  hole  in  the  cranium,  through 
which  it  has  protruded,  and  often  pulsating  synchronously  with 
the  brain.     JShonld  the  inflammation  subside,  the  protrusion  will 
gradually  re(?edo,  and  the  i)atit?nt  recover ;  but  should  it  continue, 
the  homia  will  increase  in  size,  and  as  more  and  more  of  the  brain 
is  involved,  the  i)atient  sinks  into  a  comatose  state  and  dies.     At 
times  tlie  protiiision  may  become  constricted  at  its  base,  and  slough 
away  and  the  i»ai-ts  cicatrize ;  or  an  abscoss  may  fonn  in  its  interior 
and  in  the  contiguous  part  of  the  brain,  and  death  result  from 
cerebral  coini>ression.    That  rait  irtfnt  consists  in  attempting  to  allay 
the  inflammation  of  the  brain,  which  is  the  cause  of  tiie  hernia,  by 
the  m(»ans  alreadv  descrilMnl  in  Intracninial  Inflammation.    Former- 
ly,  i»res8ur(»  on  the  protrusion,  shaving  it  off,  and  applying  caustics, 
wort^  the  moans  oinploywl,  but  they  were  not  attendcnl  with  success, 
and  are  now  discanled  as  unscientitic.     Pressure  woidd  rather  tend 
to  causf'  an  abscess  or  promote  inflammation  by  keeping  ui>  timsion. 
The  hernia  itself  should  ha  left  alone,  except  when  the  inflamma- 
tion has  b(»c(>nu'chi'onic,  when  well-regulated  pressure  may  possibly 
promote  the  al  sorption  of  inflammatory  i)roducts  and  the  shrinking 
and  rt'cession  of  the  mass. 

TuEriiixiNa  the  skull  is  indicated  : — 1.  In  all  cases  of  puno- 
tuj'od  fractuTO.     2.  In  dei)ressed  fracture  with  symptoms  of  com- 
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j^eeeion,  whether  simple  or  compound.  3.  In  localized  extrayasa- 
tions  of  blood  between  the  bone  and  dura  mater.  4.  In  intra- 
cranial suppui'ation  when  the  pus  is  circuiriscribed  and  situated 
between  the  bone  and  dura  mator,  in  the  subdural  or  subarachnoid 
space,  or  in  the  substance  of  the  brain,  o.  For  the  removal  of  a 
bullet  lodged  in  an  accessible  situation  in  the  brain.  6.  In  fracture 
of  the  inner  table.  7.  In  epilepsy,  mania,  and  continued  headache 
following  on  head-injury.  8.  For  the  i*omoval  of  a  cerebral 
tumour.  9.  In  microcephaly  with  idiocy.  10.  In  compound 
depressed  fracture  without  symptoms,  in  which  the  fragments 
cannot  bo  raised  by  the  elevator,  opinions  differ  as  to  the  propriety 
of  trephining.  If  the  depression  is  considerable,  I  think  it  ought  to 
be  done,  as  shoidd  the  i)atient  escape  tlie  immediate^  danger  of  intiti- 
cranial  inflanunation,  he  is  liable  to  certiiin  remote  effects  from  the 
irritation  of  the  depressed  fragments,  such  as  headache,  epilepsy, 
mania,  &c.  {see  Depressed  Fracture^  p.  310).  The  operation^ — If  a 
wound  of  the  s(uilp  exists,  it  should  be  enlarged,  othei-wise  a  large 
semi-circular  flap  of  the  scalp  should  bo  turned  down,  so  that  when 
it  is  replaced  after  the  operation  the  trepliine-hole  is  completely 
covered.  The  pericranium  having  been  tiuiied  back  from  the  bone, 
the  trephine,  with  the  pin  protruded  one-tenth  of  an  injh,  should 
bo  applied,  and  stt^adily  worked,  clearing  the  teeth  from  time  to 
time  with  an  aseptic  sponge  or  the  brush  provided  for  the  pui-pose  in 
the  trephine-case.  A  good  groove  having  been  formed  in  the  bone, 
the  pin  should  l)o  withdrawn.  When  the  diploe  is  reached,  which 
may  be  known  l>y  the  bone-dust  being  soft  and  re<l,  greater  caution 
must  be  used,  and  a  quill  or  probe  introduced  into  the  gn>ove  at 
intervals  to  asccrtiiin  whether  perforation  has  taken  place  at  any 
situation.  When  the  crown  of  bone  is  loose  it  should  he  removed 
with  the  s<Hiuestrum  forceps,  and  if  it  is  intendi^l  to  replace  it,  it 
should  be  kept  warm  in  some  weak  antiseptic  solution,  and,  at  the 
end  of  the  oi^ration,  cut  into  small  pieces  and  placed  in  the  hole, 
and  the  flap  laid  down  over  it.  If  more  room  is  necessar}',  the 
trephine  hole  may  l>e  enlargcnl  by  a  Hoy's  saw,  Hoffman's  or  Keen's 
forceps,  or  by  the  surgical  engine.  It  need  hardly  be  said  that  the 
.strictest  antiseptic  prc^cantions  should  l>o  used  throughout.  Thus, 
the  whole  sciilp  should  ])e  shaved,  and  Wiished  with  soap  and  hot 
water,  then  with  ethor,  turpentine,  or  ammonia,  to  remove  all 
grease,  and  jift«*rwards  with  perchloridc  of  merciu'y  or  other  anti- 
septic. Healing  l)y  tlio  first  intention  should  be  obtained  if  possible 
by  acciu*at(ily  uniting  the  wound  except  perhaps  at  its  lowest  part, 
whicli  may  1k'  l<'ft  open  for  drainage,  and  by  applying  a  tlry  anti- 
septic dressing,  and  over  it  an  ice-bag  to  prevent  inflammation. 
The  trephine  sliould  not  be  applied,  as  a  rule,  over  a  suture,  an  air 
or  venous  sinus,  or  over  the  middle  meningeal  artery,  unless  the 
operation  is  imdertaken  with  a  view  to  ttecuie  Wwaki  Noaa^.    l^t*^- 
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conical  trephine,  shown  in  Fig.  115,  will  be  found  a  safer  instm- 
ment  than  that  in  ordinary  use,  as  with  it  the  dura  mater  is  less 
likely  to  be  injured,  and  the  handle  also  is  more  comfortable  to 
work  with.  It  can  now  be  had  with  a  metal  handle  and  the 
improyed  button  pin.  Before  trephining  for  the  removal  of  a 
cerebral  tumoiu:  morphia  should  be  given,  as  it  causes  contraction 

of  the  small  blood-vessels,  and  so  has  a 
tendenc}'  to  lessen  the  hsemorrhage.  The 
ansBsthetic,  however,  especially  if  chloroform 
is  chosen,  should  be  given  in  much  smaller 
quantities  when  the  patient  is  under  the 
influence  of  morphia. 

INJURIES  OF  THE  FACE. 

Contusions  of  the  face  are  very  common. 
Amongst  them  may  be  mentioned  **black- 
oye,"  which  is  attended  with  extravasation  of 
blood  in  the  loose  cellular  tissue  of  the  eye- 
lids. The  swelling  is  often  very  great,  the 
eye  being  completely  closed,  but  it  usually 
subsides  in  a  few  days.  Suppuration  occa- 
sionally occurs,  a  small  incision  then  becom- 
ing necessary. 

Wounds  of  the  face,  owing  to  the  great 
vascularity  of  the  parts,  readily  and  rapidly 
heal.  The  edges  of  the  wound  should  be 
approximated  as  aoxiurately  as  possible,  espe- 
cially when  near  the  eyelids,  where  there  is  danger  of  contraction, 
and  united  with  horse-hair  sutures.  If  quite  suj>erficial  the  wound 
may  then  be  sealed  with  collodion ;  but  if  deep  the  surfaces  should 
be  supix)rted  by  hare-lip  pins  or  wire  sutures,  which,  however,  to 
prevent  scarring,  should  be  removed  at  the  end  of  thirty-six  hours. 
Wounds  iittendod  by  loss  of  substance  may  subsequently  require  a 

plastic  ()ix»nition. 

FoKKiON  BODiKS  IN  THE  NOSE. — Pe^is,  Ix^ads,  pebbles,  and  the 
liko  are  sometimes  pushed  uj)  the  nose  by  children,  where  they 
sooner  or  later  give  rise  to  irritation  and  a  mu('X)-punilent  aiid  fa»tid 
discharge.  Indeed  the  presence  of  »uvh.  a  discharge  from  one 
nostril  in  a  child  should  always  lead  the  surgeon  t^  make  a  careful 
si'arch,  if  nocoswiry  under  an  ana3sthetic,  for  a  foreign  ImmIv.  The 
collar-stud  and  portion  of  lace  trimming  shown  in  Fig.  1161  removed 
from  tlic  nose  of  a  lK)y  aginl  eight  years.  He  liad  intrtxiuced  them  five 
years  previously,  and  they  had  remained  undetected  till  1  saw  him, 
the  discharge  having  been  looked  upon  as  catarrhal.  If  allowed  to 
remain,  foivjgn  bodies  may  cause  ulceration,  or  even  bone-disease. 


Fio.  lir».  —  Conical 
trephine,  with  the 
autbor'8  improved 
handle. 


FOREIOX  BODIES  IS  TUB  K09B  AND  BAR. 

They  can  generallj  bo  romovod  \iy  forc?iis. 
curettes,  or  the  nasal  douche,  but  boforc  these 
are  used  the  patient  should  cloeo  the  opposite* 
nostril  and  forcibly  expire,  since  the  body  may 
often  bo  expelled  in  this  simple  way.  At  timeit 
they  have  to  be  pushed  back  into  the  pharynx. 
Uihler  means  failing,  Bouge's  operation  (sco 
Pitetuei  of  tfoir)  may  bocumo  nei.iei<Aiiry.  It 
ediould  not  be  forgotten  that  foreign  bixlics  occa- 
eionally  cnU^T  fhf  now  froiri  behind  during 
vomiting. 

PORBION   BOUIES  IN    TKK    EAK    Hhoutd    bo    TC- 

moved  by  syiinglng  with  tepiil  water,  and  tio 
attempt  made  to  o\trai-t  thein  with  inntiiuiioiit^ 
unless  their  nature  is  Huch  that  the  warmth  and 
moisture  of  thu  part  may  l'uiiso  them  to  awell,  on 
is  the  case  with  pons.  Undorthexouii'cumijtunces, 
some  of  the  various  aiirul  curettes,  snares,  &c.. 
devised  for  the  purpose  may  be  usod,  but  with 
great  gentleness  and  aided  by  artificial  light,  the 
child,  if  unruly,  being  placed  under  an  aun>.i- 
thetic.  If  a  rounded  bily,  a^  u  bead,  which  is 
ncapablo  uf  swelling,  cl^jc.i  not  come  iiw^iy  oti 
syringing,  it  should  be  lui't  alone  fur  the  time, 
OS  it  will  sulmeijuently,  by  setting  up  slight 
suppuration,  become  liMisened,  and  can  then  lie 
removed  by  again  using  the  syiinge.  The  in- 
cautious use  of  iniitrumenL-i  Ikis  been  attended 
by  perforation  of  the  inciiibnuia  tymponi,  anil 
even  followed  by  fatal  intracranial  inflammati[>n. 
As  a  caution  it  may  be  mentioned  that  thu 
handle  of  th";  malleiu'  hn^  ero  now  Iwoii  mistiki'n 
for  a  foreign  body  and  loughly  toni  out. 

Salivahy  v'iSTrl.\  o*x;aHiiinally  i-e- 
Bults  fnim  a  wound  of  Sten  ion's  duet. 
It  is  known  by  a  muiiiU  Hstuloiw  oijcnin-- 
on  thccheek  from  whidi  saliva  dribbles. 
0S|ieciaUy  when  foiiil  is  being  taken. 
Trmtmeiil.  -  -  Xnmon)nM  operations 
have  been  pfiipusfd  and  pnictisixl  for 
thiH  somewhiit  troublesome  conditicm. 
The  principle  nnderlyins  them  all  is, 
first  to  estiiblisb  a  five  oiffining  of  the 
duct  into  the  mmith,  and  then,  if  the 
external  opening  doe.s  not  heal,  to  close 
it  by  a  pbistie  ojiei'ation. 


a.  118.— Collar  rtad  :inU 
lace  Irimminu  (exact  siic) 
removed  from  the  nMe. 
(St.  BnrtliuloDiew'sHiMplUI 
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FRACTiTtE  OF  THE  NASAL  BONES  ifl  always  the  result  of  severe 
direct  violence.  The  fracture  is  commonly  transverse  in  direction, 
and  is  often  comminuted  and  accompanied  by  much  displacement 
and  at  times  by  emphysema.  Occasionally  the  fracture  extends 
through  the  perpendicular  plate  of  the  ethmoid  and  thence  to  the 
cribriform  plate.  Hence  it  may  be  comi)licated  by  subsequent  in- 
flammation of  the  brain  and  its  membranes.  Treatment, — The 
bones  should  be  manipulated  into  position  by  the  fingers  externally 
and  by  a  director  i)a88ed  up  the  nostril,  or  by  the  di-essing  forceps 
with  one  blade  within  and  one  blade  outside  the  nose.  The  frag- 
ments should  then  bo  retained  in  ix>sition,  which  is  often  difficult,  by 
pads  of  lint  and  8trai)ping,  or  if  such  are  insufficient,  by  some  form 
of  nose  truss  such  as  the  author's.  (See  Diseases  of  Nose,)  They 
unite  very  quickly  by  bony  callus.  The  septum,  where  this  has 
l)een  deflected,  should  l)e  straightened,  so  as  to  support  the  depressed 
bones,  and  kept  in  place  by  ivory  plugs  passed  up  the  nosbils,  or 
by  other  suitable  retentive  a})])aratus.  Where  the  fi*acture  has  not 
l>een  properly  reduced  much  deformity  may  remain,  and  if  the 
septum  has  also  been  deflected,  considerable  inconvenience  may  be 
felt  in  consequence  of  obstruction  to  respiration  through  one  or 
other  nostril.  In  such  cases,  though  a  considerable  period  may 
have  ela])sed  from  the  time  of  the  accident,  much  may  be  done  by 
forcible  straightening  to  remedy  the  deformity  (see  Diseases  of  the 
Nose).  The  lateral  cartilagi^s,  if  separated  fiom  the  nasal  bones, 
should  be  carefully  replaced,  as  if  this  precaution  is  neglected  little 
can  subsequently  be  done.  "Where,  however,  they  are  merely 
laterally  deflected,  the  resulting  deformity  may  l)e  corrected  by  the 
UHO  of  a  retentive  ai)i)aratus. 

FuAC'TritES  OF  THE  UPPER  JAW,  or  of  the  malar  bone  with 
dei)rosHi()n  of  the  zygomatic  arch  are  occasionally  met  with  in  severe 
smatihes  of  the  face.  They  are  often  impossible  to  rectif}',  and  con- 
siderable deformity  frefjuently  remains.  Although  much  com- 
minution may  occur,  necrosis,  in  conse(iuence  of  the  great  vascu- 
larity of  these  ])arts,  rarely  results. 

Fkacturi:  of  the  lower  jaw  is  nearly  always  due  to  severe  and 
direct  violence.  The  fracture  may  extend  thi*ough  any  }K)i-tion  of 
the  bone,  but  conuiionly  occurs  a  little  to  one  or  other  side  of  the 
synii)hysis,  the  line  of  fracture  Iwing  then  lusually  vertical.  In  this 
situation,  and  indeed  whenever  the  fracture  involves  the  alveolar 
lH)r(l<»r,  tlio  mucous  membrane  of  the  gums  is  torn,  rendeiing  the 
fnictiirc  coini)i)Uud.  It  unites,  however,  nearly  always  like  a  simple 
fnicture.  Tlicrc  is  not  as  a  rule  much  displacement ;  but  when,  as 
occasionally  hai>pons,  then*  is  a  fnw^ture  on  both  sides  of  the  sj'm- 
l>hysis,  the  ci«ntnil  i>ortion  is  considerably  depreswed  by  the  action 
of  the  genio-hyoid  and  digjistric  muscles.  When  the  line  of  fracture 
extends  through  the  angle  or  ascending  ramus,  the  fragments  are 


FRACTITRE  OF  THE  LOWER  JAW, 


329 


held  in  apposition  by  the  masscter  on  the  outer,  and  the  internal 
pterygoid  on  the  inner  aide.  The  fracture  may  occasionally  occur 
through  the  coronoid  process  or  the  nock  of  the  condyle.  In 
the  latter  situation  the  disphvcement  is  peculiar,  the  condyle  on 
the  injured  side  being  drawn  forwanln  and  inwards  by  the  exteiTial 
pterygoid  muscle  of  that  side,  while  tho  rest  of  the  jaw  is  tiltofl  over 
towards  the  injured  side  by  the  action  of  the  opposite  external 
pterygoid,  which  is  thus  left  un()p])owid.  This  sign  is  of  some  im- 
portance in  distinguishinj^  such  a  fracture  from  a  partial  dislocation 
in  which  tho  jaw  is  drawn  over  to  the  side  opposite  the  dislocation. 
Signs. — ^The  common  fonii  of  fractiu*o  may  be  readily  distinguished 
by  pain  on  mastication,  dribbling  of  saliva,  some  irregularity  in 
the  line  of  the  teeth,  unnatuitil  mobility  of  the  fragments,  crepitus, 
and  a  rent  in  the  mucous  membrane  over  tho  fracture.     Fracture 

thi-ough  the  angle  may  bo  detected  by  crepi- 
tus and  by  slight  mobility  of  the  fragments 
on  firml}'  grasping  the  ascending  ramus  and 
})ody  of  tho  jaw.  Fmcture  through  tho  neck 
may  Ixi  known  by  tho  peculiar  displacement 


Fia.  117. — Gutta-)>crcha  splint  for 
fractured  jaw.   (Bryant's  Surgery.) 


Fio.  118. — Dental  splint 
applied. 


before  alludcil  to,  and  perhaps,  by  ci-epitus  on  manipula- 
tion. Treatment, — The  part+«  should  l)e  j)laced  in  api>osition 
and  kept  at  ]>erfect  rest,  lliis  can  usually  be  done  by  a 
gutta-percjha  splint  inouldetl  to  the  chin  (Fig.  117),  and  seirui'ed 
by  a  four- tailed  iMincLige  (Fig.  120).  All  movements  of  the 
jaw  must  be  avoided,  the  i)atient  being  fed  on  slops  introduced 
either  behind  the  hist  molar  tooth  or  through  any  spaw  b^ft  avail- 
able by  the  loss  of  a  tooth.  In  phic^ing  the  i)art-s  in  a]i}K>sition  some 
difficulty  may  bo  expiudenced  in  consc^quence  of  a  displaced  t(X>th 
having  slipped  between  the  fragments.  If  the  pai*ts  cannot  bo  kept 
in  place  by  the  8inii>lo  splint  above  mentioned,  tli(\v  must  be  secuiinl 
either  by  drilling  the  fi-agments  and  wiling  them  together,  or  by 
means  of  the  dental  splint  shown  in  the  accompanj-ing  drawing 
(Fig.  118).  This  splint  consists  of  a  wire  frame  fitted  round  the 
baok  and  front  of  the  teeth,  and  furtlicr  secured  by  traiv&vQi^i^'«>x^!(& 
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between  the  teeth.  Oneo(  the  more  eUbonte,  Bo-calledintardental 
eplints,  may  at  timea  be  found  necessary.  Union  is  uauoUy  acoom- 
plished  in  four  or  five  weeks. 

Dislocation  of  the  lower  jaw.— This  accident  may  sometimee 
result  from  a  fall  or  blow  upon  the  chin  with  the  motitb  open,  but 
more  frequently  occurs  from  spasmodic  action  of  the  external 
pterygoid  muscles  during  yawning.  When  both  condyles  are  dis- 
placed the  dislocation  is  said  to  be  complete :  when  only  one  is 
displaced,  incomplete,  fi'atiire  of  diiplacfni'iil. — The  condyle  with 
the  interarticular  cartilage  in  drnwii  over  the  eminentia  articularin 
into  the  zygomatic  fossa,  where  it  is  tinnly  held  by  the  contraction 
of  the  internal  ]>terygoid,  masseter,  and  temporal  musclpH.  Slgn>. 
— The  mouth  is  widely  open  and  cannot 
be  closed  by  any  voluntary  effort  of  the 
patient,  and  the  saliva  constantly  dril)l>leH 
away.  In  complete  dislocation  the  sym- 
physis  remains  in   the  middle  line,  and 


ht  to  l)e  oien^ome  liy  tlie  huml  nr  poi 
120.— The  fuur-Uiled  bnixlagc  Rp].1ied.      ( 


J.) 


an  uniiHtuml  hoUnw  is  fi-lt  ))ehind  path  condyle.  ]f  the  dislocation 
is  |Mirtial  thf  »nii]ihvsis  is  cairied  over  to  the  op]K)wite  side,  and  the 
holli.w  is  tolt  o'lily  Itehind  the  disl.K'atfd  condyle.  Treaimfnl — The 
indications  aif  t'l  overcome  the  contnictt'it  muscles,  and  so  allow  the 
disphicti!  ciinilylc  or  I'dndylcf  tci  lie  drawn  by  the  tJ"miioral  and  deep 
fibn-H  of  thc>  iiirt:'setcr,  thi'  n'tractorn  of  the  jiiw,  over  the  emincntia 
nrticnUiri-i  into  their  witoki-t*'.  A  cork,  or  the  thumlw,  wmp]ied  in  a 
tciwcl  tci  iiviiid  IwiiiK  bitti-n,  fhouM  be  place<l  iM'twoen  the  last  molar 
tfHlh  iif  tbr>  iiiniev  and  lower  jnw  on  each  side  to  ai't  as  a  fuliTum 
whilst  iin'H-iiiiT  isirmde  inanupwiinl  direeti<m  on  the  symphysis  by 
k  the  Surp'on's  hands  on  the  principle  of  a  lover  of  the  first  order 
"(^'B-  llf)-  WTiilst  the  symphysis  is  thus  pushed  upwards  the 
cndylp  is  drawn  downwards,  the  weight,  represented  by  the  con- 
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tnusted  muBolee,  being  gradually  overcome.  As  soon  as  the  con- 
dyle is  dear  of  the  ominentia  articularis  it  is  drawn  back  into  its 
place  with  a  snap  by  the  fibren  of  the  retractor  muscles.  At  times, 
in  oonaequenoe  it  would  appear  of  the  coronoid  process  being 
wedged  against  the  zygoma,  reduction  cannot  be  effected  in  this 
way.  Downward  and  backward  pressure  by  the  protected  thumbs 
will  then  generally  succeed.  A  four-tailed  bandage  (Fig.  120) 
should  be  worn  for  a  fortnight  to  prevent  re-dislocation,  which  is 
very  liable  to  happen. 

^nie  term  suBLrxATlox  of  the  jaw  is  ai)pliod  by  some  to  a  dis- 
placement of  the  condyle  from  the  interurticular  cartilage  ;  by 
others  to  an  unnutiunl  8li])])iug  forwards  of  the  interarticular 
cartilage  on  the  eminentia  articularis  in  eonsetjuence  of  rui)ture  or 
elongation  of  the  ligaments.  The  latter  ccmdition  is  most  fi'ei[uently 
met  with  in  delicate  yoimg  pcM)ple.  The  condyle  catches,  and  the 
mouth  cannot  be  closed  for  a  second  or  two,  but  it  can  generally  bo 
replaoed  by  the  patient's  volmitary  efforts  with  a  distinct  snaj). 
Treatment. — If  coimter-irritation  and  tonics  do  not  succeed  the  joint 
may  be  opened  and  the  cartilage  set^ured  in  position  by  sutures. 

IXJURIE8    OF  THE   NECK,    IXCLn)IXO   THE   EXTR.VNCE  OF  FOREIGN 
BODIES  INTO  THE  I'HARYXX,   ffiSOPHAOUS   AND  AIK-PASSAOES. 

Wounds  of  the  xe(!K.-  Supei-ficial  wounds  call  for  no  si)ecial 
comment.  Our  attention  hc^re  noed  only  l)0  giv(»n  to  wounds  of  the 
front  of  the  neck,  which  ai-o  generally  inflicted  either  with  homicidal 
or  suicidal  intent.  Such  wounds  are  usually  of  the  incised  variety, 
more  rarely  punctured.  They  may  lx>  situated  anywhere  lx»tween 
the  lower  jaw  and  the  top  of  the  sternum,  but  aro  more  common  in 
the  laryngeal  rej^rion,  t»s])Ocially  thnmgh  the  thyro-hyoid  membrane. 
Suicidal  wounds  an*  jijenerally  made  obliquely  from  left  to  right 
and  from  above  downwanls,  but  may  ha  tnuisvoi'se,  and  are  com- 
monly deeper  on  the  loft  than  on  the  right  side.  These  fa(!t.'^  mv 
explained  by  the  suicide  gt.'nerally  using  the  right  hand,  and 
becoming  less  detennined  as  he  proceinb*.  There  is  usually  but  one 
gash,  but  there  may  Ik?  seveml,  and  again  the  gash  may  ]k>  sui»er- 
iicial,  or  it  may  be  deep,  even  extending  to  the  si)ine.  The  struc- 
tures involved  will  dep<md  ui)on  the  situation,  d(?pth,  and  extent  of 
the  womid.  Thus,  1.  When  the  wound  is  ma<lo  above  the  hyoi<l 
Inme  the  tongu(»  may  be  severed,  and  thf^  muscles  thjit  depress  the 
jaw  and  cdevate  tlie  hyoid  bone  divided  t<)geth(*r  with  the  lingual  or 
facial  arteries  and  hyiK)glossal  nerve.  Such  a  wound  will  g.ipe 
widely,  and  may  oi)en  into  the  mouth,  the  food  and  siiliva  then 
escaping  freely  through  it.  2.  When  the  wound  is  through  the 
thyro-hyoid  membrane  the  pharynx  will  be  opened,  and  the 
epiglottis,  arv'ojnglottidean  folds  or  arytenoid  cartilages,  the  auveriot 


t!  in  nsimlh'        ' 


the  iufutiur 


thyroid  nod  lingiml  artcrieB,  and  tho  superior  laiyiigcal 
)»  mt  throngh.  Tbewuunilgttpcs  lets  than  in  the  preceding 
tion.  but  oIluTS  of  tho  oscnpo  of  food  ood  salivA.  Thoru  is  nsnalPr 
great  difficulty  ill  nwallowing.  3.  When  tlia  wound  is  throu^  tli« 
cjtrtilagM,  th»  vocal  cords  oiid  one  or  other  of  tho  intrinaic  luiyngoU 
miuHJex  may  be  divided,  with  consequent  lum  of  voice ;  the  cutj- 
\utfeB  theiuBelre«,  moreuTer,  mny  bo  variously  displaced.  Then  is 
nsnmlobut  little  haemorrhage.  4.  WHirn  the  vound  ianiad"  below 
the  cricoid  autila^  the  depressor  musclce  of  the  larrns,  the 
or  fiuperior  thyroid  artery,  and  the  thymid  and  ontwior  ji 
vuiue  mny  be  woundtd,  the  trachea  partly  or  entirely  out 
and  even  the  n^miphaguB  implicated. 

Wherever  tht>  wound  if  tdtuatt-d  the  carotid  art«>rii 
edcape  owing  to  the  rosiBluncfl  of  the  oartjlagts"  of  the  larynx, 
depp  situation  of  ihe  carotids,  luid  the  contnirtion  of  tho  stcmo- 
mAHtuid  muMilos. 

Ikintim.—The  immrdiaU  ilanifm  are — 1.  Ifa/morrhngr.  When 
the  carotid  urU'ry  or  jugiilar  vein  is  wounded  death  is  genemlly. 
though  not  invariably,  instantaneous;  but  even  wh«n  no  lor^ 
vi-rmJ  is  implicateil.  death  boforo  ht-lp  i»  obtained  in  tnH(ufnt  (ntni 
ha>niurrhi<^  froni  tiomo  of  tlie  ortorios  above  inontionixl,  thn  bx- 
tcrnol  jnguloT  vwn.  &<>.  2.  ObttriutUm  tn  rftpiratian  in  conac- 
f]auuco  of  (ri)  the  blood  entcrijig  the  oir-pnssngcs  in  larger  qoonti- 
ticB  than  the  piittcut  can  cough  up ;  (h),  the  lolling  b«dc  nf  the 
tongue  over  the  glottis;  (<-),  the  displacement  of  the  cartilagBS; 
(if),  tho  Hcpiiration  of  the  divided  portions  of  the  tratrhm.  3. 
Enlranrr  ••/  air  iuln  tht  tfin$  is  ojni  an  occasional  danger.  The 
ttt£wifui>ii(  HaiigrTf  nfr— 1.  ^Edematous  laryngitis;  2.  Itmnchitis 
and  bmucho-pneuinonia;  3.  In  flam  million  and  suppuration  a(  tho 
loosn  tiasucs  of  the  nock  even  extending  to  the  modiustiuiuii  ar 
pleuiu.  and  still  biter,  4.  Ohctniction  of  tho  air-paaeage  with  ia~ 
crnoKing  ihrspnnw  or  ln«9  of  voim  from  (<i).  oonstrictiiin  diuing 
dcatrixntiun.  or  (().  fnnnation  of  phiiiiinent  (rnnnlationa ;  and  4b 
<I^pluigtial  «r  trachciil  tistulu.  '~ 

TrtBtmntt. — Til"  hii'i  Dorr  huge  rnunt  be  arreHfod 
cleared  if  ohstnictnl  with  Uood.  by  miction  if  neoosMwry ;  and 

firial  mnpinitiim  n-mirti'd  tij  if  the  puticut  hus  almwly  nwMd  

hreathe,  If  the  tniiguo  or  epiglottis  ia  dividod  it  must  l>e  fixed  ^ 
sutiinw,  or  if  n  portion  of  the  ejiiglottic  is  1(h»'  it  may  be  nit  off. 
The  wound.  unlc«»  luito  miporflcinl,  ah'iuld  not  as  a  rule  bo  k^ 
{■niKiioal'-'l  by  tnrturo  or  ntnipping.  but  by  pn«jIion.  th-i  pati«i)t 
buing  pnippcl  u|>  by  piDonn  ami  tho  licod  U'lit  foraiirda.  Tho 
mrtiiii;.'"!  of  thp  Iiirjin,  if  iliiiplaiml,  niay  l>o  brought  together  by 
■utuni.  on  may  also  the  Inichou  if  di\id(4.  When  the  imopliagtu 
is  «»uii<t>')  t)i"  "Xe'--'  iiiuy  be  nnitad  by  fUturing  the  muscular 
th.   I.  ..  ■.  '  I  ....   I.:ng  tiimwl  iiiwatil*, and tlw  (ititiont 
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a  tube  passed  througli  the  mouth  and  beyond  the  wound,  or  at  first 
entirely  by  the  rectum.  Tracheotomy  may  have  to  bo  performed  if 
respiration  is  emban*a88cd  by  dispbio<iment  of  the  larjTigcal  carti- 
lages or  by  oedema  of  the  j^lottis.  When  the  air-])a88age8  arc  opened 
the  precautions  described  under  TracheotoHti/  must  he  taken  to  pre- 
vent lung-trouble.  Suppuration  must  be*  watched  for,  and  free  exit 
given  to  pus  as  soon  as  detected. 

Contusion  of  the  larjTix  may  be  caustd  by  blows  or  kicks  of  all 
kinds  and  manual  compression  as  in  garotting.  Symptoms, — Pain, 
especially  on  handling,  loiralized  swelling  or  ccchymosis,  alteration 
or  loss  of  voice,  and  sliglit  haemoptysis  when  the  mucous  membrane 
is  lacerated.  Unless  there  is  mudi  blooding  there  is  usually  no 
dyspnoea,  though  this  may  subsetiuontly  bo  proscnit  shoidd  sjiasm 
or  u?dema  of  the  glottis  suporvt.'no.  Sevens  ijomiirossion  of  the  birynx 
is  said  at  times  to  have  boon  instantly  fatid  from  spasm  of  the  glottis. 
The  treatment  should  l)c  dinjct4.'(l  towards  allaying  |Kiin  and  prevent- 
ing inflammation.  Thus,  a  load  and  opium  lotion  or  an  ice-bag  may 
be  applied  over  tholarJ^lx,  and  all  attempts  at  speaking  jirohibi toil. 
Shoidd  signs  of  adomatous  Ijiryngitis  appear,  loechos,  followed  by 
hot  fomentations,  may  bo  placed  over  the  th\Toid  (cartilage,  whilst 
scarification  of  the  glottis,  and  if  this  fails  and  suffoo^ition  threatens, 
intubation  of  the  larynx  or  tracheotomy  must  Ik)  i)orformed. 

Subcutaneous  kuptuke  of  the  trachea  is  a  rare  aocidont, 
but  may  bo  caused  by  any  violencro  ap2»liod  to  tlio  nock.  It  is  at- 
tended by  emphysema  and  dyspncoa,  and  is  usually  nipidly  fatal. 
An  incision  should  bo  made  in  the  middle  line  of  tho  nock  and  an 
attempt  made  to  draw  tho  lower  end  of  tho  trachea  to  the  sui-faco, 
and  to  i>ass  in  a  tiachootoniy  tiilx*. 

Fracture  anu  dislocation  of  the  jiyoid  bo'sy.,— Fracture 
may  be  produced  by  any  violence  apjdiocl  to  tho  nock,  ospeci(dly  a 
severe  grip.  Tho  line  of  fracture  is  usually  about  the  junction  of 
the  greater  comu  with  tho  l>ody,  but  may  occur  in  any  situation. 
The  usual  signs  are  pain,  in(Toaso<l  on  handling,  on  turning  the 
head,  and  on  mo\'ing  tho  tongue ;  dysi)hagia  or  inability  to  swallow ; 
hoarseness  or  aj)honia ;  a  sense  of  suffocution  on  protruding  the 
tongue  ;  mobility  of  tho  fragments  and  iroiatus ;  sometimes  cough 
and  dyspna'a  ;  and  hii'mojitysis  whtjn  there  is  btcoiution  of  the 
mucous  membnmo.  Treatintnt. — Tho  t'nigments  shcmld  1h>  rej)la(vd 
by  the  forefingtT  passed  through  the  mouth,  whilst  tlio  lingoi-s  of  tho 
other  hand  maniimlato  tho  Inmo  externally,  a  gag  and  chlorofonn 
being  usually  necessary.  The  parts  must  then  hi?  kept  perfectly 
quiet,  and  the  patient  fed  on  slops  i)assed  well  to  the  Ixick  of  the 
tongue. 

What  has  been  described  as  dishcation  of  the  hyoid  bone  ap])e(U's 
rather  to  be  a  condition  of  the  parts  due  to  relaxation  of  the  liga- 
ments attaching  the  tliyroid  cartilage  to  the  hyoid  bone. 
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Practube  of  the  cartilages  of  the  larynx. — ^The  fracture 
may  extend  through  either  the  thyroid  or  the  cricoid  cartilage,  or 
through  both.  The  thyroid  alone  is  most  usually  fractured.  Oatise, 
— Direct  violence  applied  to  the  part,  such  as  a  blow  or  fall,  or  com- 
pression with  the  hand,  as  in  garotting.  The  iisual  signs  are  pain, 
increased  on  speaking,  on  swallowing,  and  on  handling ;  dyspnoea ; 
cough ;  expectoration  of  frothy  blood,  and  later,  when  inflammation 
has  come  on,  of  offensive  pus ;  emphysema  when  the  mucous  mem- 
brane is  injured  ;  great  swelling  and  ecchymosis ;  and  on  examina- 
tion, irregularity,  imdue  prominence  or  flattening  of  the  cartilages, 
crepitus,  and  preternatural  mobility. 

The  danger  to  be  apprehended  is  obstruction  to  the  respiration  in 
consequence  of — 1,  disi)laoement  of  a  portion  of  cartilage  across  the 
larynx ;  2,  8i)a8m  of  the  glottis  from  irritation  of  the  fragments ; 
3,  entrance  of  blood  into  the  aii'-imssages ;  4,  swelling  from  sub- 
mucous extravasation  of  blood ;  5,  oudematous  larj'ngitis ;  and  6, 
perichoiubial  abscess  and  necrosis  of  the  cartilage. 

Treaiinvnt. —  If  the  jmrts  are  fairly  in  api)08ition  all  that  can  be 
done  is  to  steady  them  with  a  bandage  and  suitably-shaped  pads  of 
lint.  But  when  there  is  serious  displacement  with  jierforation  of 
the  mucous  mernbi*ano,  as  evidenced  by  severe  dyspnoea  and  spit- 
ting of  blood,  tracheotomy  should  be  at  wice  performed,  as  other- 
wise the  patient  runs  an  imminent  lisk  of  sudden  suffocation.  An 
attempt  may  then  be  made,  with  the  hand  manipulating  the  carti- 
lage externally,  and  with  the  forefinger  of  the  other  hand  in  the 
pharynx,  to  rectify  the  displacement. 

Injuries  o/iht  Pharynx  and  GaJsophagus  from  within. 

Wounds  of  the  pharynx  are  not  infreciuently  met  with  from 
falls  with  a  pii)o,  stick,  &c.,  in  the  mouth.  They  may  be  attended 
by  severe  hoemon-hage  when  the  lateral  waUs  of  the  pharynx  are 
punctured,  either  immediately,  or  on  removing  the  inflicting  body, 
or  lat^T,  from  a  i)ortion  of  the  stick  or  pii)e  l)eing  broken  off  and 
r(^maining  as  a  fon»ign  body  in  the  woimd  where  it  has  caused  sup- 
puration and  ulcoration  of  a  vessel. 

Treatment.  -Any  bletMling  vessel  seen  should  l)e  secured,  or  fail- 
ing this,  ])rossiire  must  lx»  made  with  a  stick  "\*Taj)i)ed  round  with 
lint,  or  solid  ])erchloride  of  ii'on  api)lied.  As  a  last  resource  the 
common  or  external  carotid  must  be  tied.  Should  a  foreign  body 
Ik»  seen  in  the  wound  it  should  not  hv  removed  till  prepiirations 
have  been  made  (as  for  tying  the  cai-otid)  to  effectually  arrest  any 
hifmoiThage  which  might  foUow  its  extraction. 

Injuries  of  the  (f:sophagu8  may  be  inflicted  in  attempts  to 
remove  a  foreign  body  or  to  pass  an  ojsophagus  bougie ;  or  its 
walh  innv  be  j)erfoi'ated  by  a  fishbone,  &c.,  or  may  occasionally 
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be  ruptured  during  yomiting.  Fatal  haemorrhage  from  the  aorta, 
and  perforation  of  the  pericardium,  pleura,  and  posterior  mediae- 
tiniun,  followed  by  inflammation  and  death,  have  occasionally  i-e- 
sulted  from  such  injuries.  Treatment, — Where  a  wound  is  sus- 
pected, the  patient  should  at  first  bo  fed  entirely  by  the  i-ectum, 
and  subeequently  given  only  fluids  in  small  quantities,  so  as  to 
allow  the  woimd  time  to  heal. 

Burns  and  scalds. — Bums  of  the  pharynx  occasionally  occur 
£rom  the  inhalation  of  flame,  as  in  a  gas  explosion  or  from  the 
clothes  taking  fire ;  scalds  are  more  common,  especially  among 
the  children  of  the  poor,  from  drinking  boiling  water  or  inhaling 
steam  from  the  spout  of  a  tea-kettle.  In  neither  of  these  injuries 
is  the  ojsophagus  as  a  rule  involved.  In  the  case  of  bums  the 
flame  sometimes  appeal's  to  bo  drawn  tlu^ough  the  larynx  into  tlio 
trachea.  The  boiling  water  is  generally  ejected  from  the  mouth 
and  nose,  and  only  affects  the  entrance  of  the  larynx.  Both  burns 
and  scalds  owe  their  giiivity  to  the  fact  that  they  are  frequently 
followed  by  cedematous  laryngitis.  The  scalded  and  white  ai)pc«u'- 
ance  of  the  mucous  membrane  and  the  history  of  the  case  generally 
make  the  diagnosis  plain.  Treatment, — The  i)atient  should  be  placed 
in  bed  in  a  warm  room  and  carefully  watched  for  signs  of  oedema- 
tons  laryngitis.  Should  such  suj)ervene,  the  swollen  mucous  mem- 
brane at  the  entrance  of  the  larynx  may  be  scarified ;  but  if  this 
does  not  at  once  relieve,  an  O'Dwycr's  tube  should  be  placed  in  the 
glottis,  or  tracheotomy  performed.  In  the  slighter  cases  the  ap- 
plication of  a  hot  sponge  to  the  larynx,  the  administration  of  small 
doses  of  antimony,  tincture  of  aconite  or  calomel,  or  mercui-ial  in- 
unction may  be  tried. 

Charring  axd  other  chemical  lesions  from  diinking  cono- 
sive  liquids,  strong  acids,  or  alkalies,  are  not  un(!OTiimon.  The  effects 
vary  according  Jis  such  hquids  are  takeii  intentionally  or  acci- 
dentally. In  the  former  case,  the  larjTix  usu.ilJy  completely  escii])es, 
whilst  the  mouth,  pharjnix,  o'sophagus,  and  stomach,  may  1x3  ex- 
tensively injured.  In  the  latter  case,  the  fluid,  on  the  discjovcry  of 
the  mistake,  is  exi)ellcd  forcibly,  and  some  of  it  thereby  generally 
enters  the  larynx  and  nasal  cavities,  but  little  pas-ses  down  the 
oesophagus.  Hero,  as  in  bums  and  scalds,  the  cliiof  danger  to  be 
apprehende<l  is  anlematous  laryngitis.  For  an  accoinit  of  the  effects 
that  may  foUow  swallowing  corrosive  fluids,  the  reader  is  refeired 
to  a  work  on  l^'orensic  Medicine.  It  need  only  1x3  I'emaiked  here 
that  should  the  i>atient  recover  from  the  inmiediatt»  dangers,  he  may 
subsequently  come  undei'  the  care  of  the  Surgeon  for  strictiu'e  of 
the  oosophagiLs,  due  to  the  (cicatrization  following  the  injury. 

Foreign  bodies  in  the  pharynx  and  (esophagus.— Fish- 
bDnes,  c^ms,  false- tooth-plates,  and  portions  of  food,  are  the  bodies 
most  conmionly  impacted  in  the  i)liarynx  and  oc*o\)\va.^VL*.    Tcva 
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situations  at  which  they  may  beoome  arrested,  yaiy  with  the 
nature  of  tho  body.  Fish-bones,  pins,  and  the  like,  are  easily 
caught  in  the  loose  folds  about  the  tonsU  and  fauces,  or  may  be 
impacted  lengthwise  across  the  pharynx.  Larger  bodies,  as  false- 
tooth-plates,  coins,  &c.,  commonly  become  lodged  about  the  cricoid 
cartilage.  The  aymptotns  and  treatment  vary  according  to  the  nature 
and  size  of  the  foreign  body.  A  large  portion  of  meat  arrested  over 
the  entrance  of  the  larjTix  will  give  rise  to  urgent  symptoms  of 
suffocation  ;  and  endeavours  should  be  made  to  remove  it  instantly 
by  the  finger  plunged  into  the  throat.  If  this  fails,  laryngotomy 
should  be  done  at  once,  and  artificial  respiration  resorted  to  if  tho 
patient  has  already  ceastul  to  bi-eathe.  A  fish-bone  or  pin  may  give 
lisc^  to  a  pricking  sensation  with  difficulty  or  pain  on  swallowing, 
and  the  i)atieut  will  often  be  able  to  indicate  the  position  where  it 
has  lodgt»d.  A  search  should  be  made  for  it  in  the  mouth  and  throat 


Fig.  121. —Pharyngeal  forceps. 
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Fio.  122. — Coin-catcher  aud  spouge  prol>ang. 
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ViQ.  123. — Expanding  horse-hair  extractor. 


aided  })y  the  laryngoscopic  mirror;  but  it  must  not  be  forgotten  that 
tlio  symj)toin.s  in  coiisoquijnco  of  the  IhkIv  having  soratcthod  the 
mucous  nii.'nibranc  may  persist  even  after  it  has  lH.H3n  dissolved  or 
swallowed.  If  in  the  tonsil  or  about  tho  fauces,  it  maybe  removed 
w ith  th«'  <ln'ssin^  fon(»j>s,  or  it  may  be  h<M)ked  out  from  the  upper 
]»art  «»f  tin*  pharynx  by  the  finger  nail.  If  a  fort»ign  iMxiy  is  beyond 
reach  of  the  finpT,  an  attenii>t  must  Ihj  made  t^)  extract  it  by  pharj'n- 
g^.'al  forceps  (Fig.  121)  or  by  some  of  the  various  forms  of  coin- 
catchers  ( Fig.  122),  or  the  expanding  horsc^-liair  extractor  (Fig.  123). 
If,  after  a  thorough  trial,  with  the  patient  under  chloroform,  thetse 
means  fail,  pharyngotomy  must  be  jierfoiined,  and  the  body  re- 
moved through  the  oj>ening  in  the  neck.  When  situated  lower 
flown  tlio  ttw>phagus,  and  it  cannot  Iw  oxtr  cted  by  gentle  moans, 
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it  had  better  be  left  alone  in  the  hope  that  it  may  become  loosened 
in  a  day  or  two  by  ulceration,  and  be  expelled  or  passed  down  into 
the  stomach.  Should  this  not  occur,  an  endeavour  may  again  be 
made  to  extract  it,  or  to  push  it  onwards  into  the  stomach  with  the 
sponge  probang  (Fig.  123).  In  these  manipulations  the  greatest 
care  must  be  taken,  as  if  the  body  is  sharj)  the  oosophagus  may 
easily  be  lacerated.  Recently  it  has  been  shown  that  the  oosophagus 
may  be  reached  as  it  lies  in  the  posterior  mediastinum  by  cutting 
vertically  midway  between  the  scapula  and  spine,  turning  in  the 
iliocostalis,  and  resecting  a  portion  of  the  third,  fourth  and  fifth 
ribs.  When  the  foreign  body  has  ber^n  pushed  into  the  stomach 
the  patient  should  be  fed  on  oatmeal  porridge,  and  made  to  swallow 
portions  of  hair,  and  the  like,  in  the  hope  that  the  body,  if 
angular,  may  become  surrounded  by  this  soft  material  and 
travel  through  the  intestines  without  injuring  them.  Should 
it  be  too  large  to  pass  the  pyloric  valve,  gastrotomy  is  the  only 
resource. 

Foreign  bodies  in  the  air  passages. — A  foreign  body  may 
become  lodged  in  the  larnyx,  the  trachea,  or  in  one  of  the  bronchi. 
Foreign  bodies  in  the  kirynx, — A  foreign  body  may  be  lodged 
above,  below,  or  between  the  vocal  cords,  or  in  the  ventricles. 
When  a  voluminous  body,  as  a  piece  of  meat,  becomes  impacted 
at  the  entrance  of  the  larynx,  it  may  block  up  the  passage,  causing 
instant  suffocation.  Smaller  bodies,  wherever  situated,  may  also 
cause  fatal  dyspnoea  by  setting  up  reflex  spasm  of  the  muscles  of 
the  glottis ;  though  in  some  cases  a  foreign  body,  such  as  a  tooth- 
plate,  may  be  so  lodged  between  the  cords  as  to  prevent  them 
closing.  A  foreign  body  in  the  ventiicle  may  cause  the  same 
urgent  symptoiua.  At  other  times  the  foreign  body  may  give  rise 
to  severe,  but  not  fatal,  attacks  of  dyspnoea  and  spasmodic  cough, 
though  if  not  removed,  inflammation  and  oedema  will  probably  be 
Sit  up  and  the  i)atient  ultimately  succumb.  Treatment. — Where 
the  symptoms  are  urgent  and  the  body  cannot  be  removed  by  the 
finger,  instant  laryngotomy  should  l)e  perfonned.  But  when  loss 
urgent,  a  delilx»rate  attempt  should  be  made  to  remove  it  by  means 
of  laryngeal  forceps  aided  by  the  laryngo8coi)e.  Sometimes,  where 
extraction  would  l>e  otherwise  impossible,  this  may  be  accomplished 
by  cutting  the  body  in  two  by  the  ust*  of  the  laryngeal  cutting- 
pliers.  These  means  having  failed,  an  external  operation  must  be 
undertaken.  Thus,  when  the  foreign  body  is  above  the  cords,  it 
may  be  removed  by  sub-hyoid  phaiyngotomy ;  when  between  the 
cords  or  in  the  ventricle,  by  thjTotomy  ;  when  below  the  coids,  by 
larjTigo-tracheotomy  or  tracheotomy,  the  forceps  in  the  last  instance 
being  passed  up  through  the  woimd  in  the  trachea. 

Fitreign  Ixxiies  in  the  trachea  (wd  hronchi. — Small  objects  such  as 
coins,  buttons,  orange-pips,  and  fruit-stones,  are  liable  to  be  drawn 
w.  T» 
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into  the  trachea  during  a  sudden  inspiration,  while  the  patient  is 
Hwolloffing  or  is  holding  such  in  his  mouth.  The  accident  is  meet 
comninn  in  children.  The  foreign  body  may  remain  free,  or  become 
impocl^d  cither  in  the  trachea  or  a  bronchus  (Fig,  124).  Itisnsually 
aaid  t<i  most  frequently  enter  the  right  bronchus,  that  being  the 
larger,  and  the  spiiT'like  projection  at  the  bifurcation  of  the  trachea 
directing  it  that  way  ;  but  tho  left  is  the  more  direct  route,  and  the 
direction  it  takes  woulil  seem  to  depend  in  great  part  on  the  shape 
and  siKc  of  tho  forci)?n  body.  Thus  an  elongated  body  as  the  metal 
cup  i)f  n  cwhir  pencil  would  probably  enter  the  left,  a  rounded  body, 
as  a  coin,  the  right  bronchus.  The  lyinptomt  vary  somewhat,  accord- 
ing ae  the  boily  is  free  or  impacted,  hght  or  heavy.  When  it  is 
tree  and  light,  and,  as  in  usually  the  case,  has  fallen  into  one  of 
the  bronchi,  there  will  be  sudden  and 
paroxysmal  attacks  of  sufFocative  cough 
and  IjHpntca,  in  consequence  of  the 
f o  e  gn  body  being  driven  upwards  against 
the  gl  ttis,  which  then  closes  spaemodi- 
call}  On  listening  over  the  trachea  it 
naj  be  heard  to  strike  the  cords,  whilst  a 
wh  tkng  oundmaysometimesbedefected 
a  t  pusses  up  and  down.  During  the 
ntonal  tthe  cough  and  dyspnoea,  whilst 
th  body  s  at  rent  in  the  bronchus,  as  is 
Iso  the  -nse  when  it  is  permanently  im- 
pa  ted  it,  there  will  be  an  absence  of 
tho  breathing  sounds  over  the  whole  or 
jB  rt  f  the  lung  on  that  side,  according 
OH  the  nam  bronchus  or  one  of  the  secon- 
e  a  ImkI  '"'^  '"*"  '■' '"  obstructed ;  the  resonance, 
I    ncli  ^  **  vcr  will  1«  normal  or  dull  in  placeH, 

Itf  e'l       accord    g  to  the  position  and  nature  of  the 
I       (  f  r(  gn  body.     If  any  air  can  pass  the  ob- 

H    1  1. 1        tn   t  n(,lH)dy,rhnnchiaIorsibilantaounds 
a    be  heard,  due  in  part  to  the  bron- 
hitsstt   ipbyit.  Over  the  opposite  limg 
L    gn      lie  1  tcct  d     \Vhcn  tho  foreign  body  is  heavy 
1    1    )n]e    tna    atnsa  liall-valve,  i.e.,  it  may  allow 
I  np  t    I  e  fore    1  post  it  during  cspiratit.n,  but  then 
w  r  port  of  the  brtnchiis.  nnd  so  prevent  air 
^       I    at   n      I     this  way  coDaf  Be  of  the  lung  is 
t     If  tb    f  ro  tn  lioiiy  is  not  removed,  or  dcee  not 
1  i  len  I  afh  may  riccur  during  an  attack  of 

pan  t    n       s  t  np  bronchitis,  pnenmonia,  c» 

1  of  th    1  ng      At  other  times  it  induces  more 

,  s     u  h  as  ihthis^  oi  it  may  become  encysted  tati 
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no  harm  follow.     In  rare  instances  it  may  make  its  way  out  through 
the  chest*walls  by  perforation  or  ulceration. 

Treatment. — The  patient  should  bo  inverted.  Before  doing  this, 
however,  everything  should  be  in  i-eadiness  for  instant  tracheotomy, 
in  case  the  foreign  body  becomes  lodged  in  the  larjnix  and  gives 
rise  to  spasm  of  the  glottis.  Children  may  be  held  up  by  the  legs, 
but  for  adults  some  8i>ecial  contiivance  may  be  necessary,  as,  for 
instance,  Brunei's  table.  Inversion  failing,  trac^heotomy  should  be 
performed,  as  the  patient  is  in  danger  of  suflPocation  at  any  instant. 
On  opening  the  trachea,  should  the  foreign  body  not  be  expelled 
at  once,  either  thnmgh  the  womid,  or,  as  sometimes  happens, 
through  the  mouth,  the  patient  may  be  again  inverted,  or  search 
made  for  it  through  the  wound  with  ti-acheal  forceps,  wire  variously 
bent,  &c.  These  means  failing,  the  tracheotomy  wound  must  l)e 
kept  open  to  allow  of  future  trials  being  made  if  the  foreign  body 
is  not  expelled  during  the  interval. 

PilARYNOOTOMY  or  (EsopiiAOOTOMY  is  the  operation  of  opening 
the  lower  part  of  the  pharynx  or  upper  part  of  the  oesophagus 
for  the  pui-pose  of  removing  a  foreign  body.  As  the  oesophagus 
inclines  to  the  left,  the  oj)eration  by  choice  is  done  on  that  side, 
unless  the  body  be  felt  distinctly  on  the  right  side.  Make  an 
incision  al)out  four  inches  long,  having  its  centre  opposite  the 
cricoid  cartilage,  parallel  to  the  stemo- mastoid,  over  the  inter- 
space between  the  great  vessels  and  the  larynx.  Divide  the 
platsyma  and  deep  fascia  ;  di'aw  the  stenio-mastoid  outwards,  and 
the  stemo-hvoid  and  stemo-th\T()id  inwards  ;  and  divide  the  omo- 
hyoid  if  in  the  way.  (jontly  draw  the  larj^ix  and  trachea  across 
the  middle  line  in  order  to  s(>i)arate  them  from  the  great  vessels ; 
and  then  open  the  pharynx  or  oesophagus,  as  the  case  may  be,  by 
cutting  on  the  foreign  body  if  felt,  or  on  the  point  of  a  soimd 
passed  through  th(^  mouth  and  made  t/)  project  in  the  wound. 
Avoid  injuring  the  superior  and  inferior  thyroid  arteries  and  the 
recurrent  laryngeal  nerve.  The  incision  in  the  oesophagus  should 
be  united  by  sutui-es  passed  through  the  muscular  coat  only.  The 
external  wound  should  then  be  closed,  drained  and  (b-essed  anti- 
septically.  The  patient  should  b(^  fed  entirely  by  the  rectum  for 
some  days  after  the  operation  or  by  a  tube  pii8se<i  down  the 
oesophagus  and  rehiin(»d  in  situ. 

Opening  the  a?80])hagus  in  the  posterior  mediastinum  has  recently 
been  proposed  for  the  oxtracticm  of  a  foreign  body  in  the  thoracic 
portion  of  the  tube.     (See  St  rid  tire  of  (KsophaffUK.) 

INJURIES   OF  HIE   BACK. 

Sprains  of  the  spine  are  exceedingly  common,  and  may  be  ca 
by  any  violent  twi'^t  or  bend  of  the  back     The  patholog)j  o\ 

7.     1 
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injuries  is  hardly  known.  They  are  said  to  depend  upon  a  partial 
teai-ing  or  nii)turo  of  the  spinid  ligaments,  muscles  or  fasciro,  but 
opportunities  for  verifying  this  statement  seldom  oceur.  Sprains  of 
the  back  may  be  complicated  by  concussion  of  the  spinal  cord, 
extravasation  of  blood  in  the  subcutaneous  tissue,  or  contusion  or 
rupture  of  the  kidney.  They  may,  moreover,  be  followed  by 
inflammation  of  the  intervertebi*al  joints  and  fibrous  tissue  about 
the  spine  ;  the  inflammation  may  then  at  times  spread  to  the  mem- 
branes and  cord,  or  be  the  starting-point  of  vertebral  caries. 
Symptoms, — The  jmtient  usually  complains  of  having  ricked  his 
bock,  ue.y  of  severe  jMiin  localized  to  one  spot,  commonly  the 
lumbar  region,  and  inci-eased  on  movement  and  pressure.  On 
examination  no  definite  injurj-,  beyond,  perhaps,  some  obscure 
swelUng  about  the  tender  spot,  or  more  rarely  blood-extravasation, 
is  discoverable.  In  the  cervical  region  -a  sprain  may  sometimes 
simulate  a  dislocation,  the  pain  causing  the  patient  to  hold  the  head 
in  a  fixed  and  one-sided  position,  thus  rendering  the  transverse 
processes  on  one  side  of  the  neck  more  prominent  than  natural.  In 
the  fumbar  region  a  severe  spniin  may  sometimea  simulate  an 
injury  of  the  spinal  cord,  inasmuch  as  the  patient  may  complain  of 
weakness  of  the  logs  or  inability  to  move  them,  or  may  even 
experience  some  difficulty  in  defaecating  or  passing  urine.  It  will 
be  found,  however,  that  in  these  cases  no  true  paralysis  exists,  but 
that  the  apparent  loss  of  power  is  due  to  the  pain  which  is  induced 
on  attempts  at  movement.  The  treatment  consists  in  rest,  and  the 
application  of  hot  fomentations  to  relieve  pain,  and  later  of 
stimulating  liniinonts.  In  severe  cases  the  patient  should  be  kept 
in  bed  for  a  week  or  so,  and  subsequently  shampooing,  massage, 
and  galvanism  may  have  t^)  be  employed  to  overcome  the  pain  and 
stiffness  whicli  often  last  for  some  time. 

Wounds  of  the  spinal  membranes  and  cord  may  be  in- 
flicted by  stabs  in  the  back,  falls  on  sliai-])  bodies,  &c.  When  the 
mcmbnines  alone  are  wounded,  there  may  at  first  l>e  no  signs  except 
perhai)s  an  cscap<»  of  cercbro-spinul  fluid;  but  later,  should  inflam- 
mation be  set  up,  there  viiW  be  the  usual  signs  of  spinal  meningitis. 
A  wound  of  th<»  sj)inal  nerves  may  be  known  by  j)aralysis  of  the 
partial  which  they  su])i)ly  ;  a  wound  of  the  conl,  by  jMinilysis  of  th? 
parts  below  tho  scat  of  injuiy.  When  division  is  complete  the 
knee-jerk  is  cjuito  lost,  wh(?n  incomplcti^  the  knoe-jerk  may  be 
exaggerated.  The  tnatment  consist**  in  jdacing  the  patient  at 
absolute  rest,  aiid  in  ke<'ping  the  wound  i)orfectly  as<»ptic  to  prevent 
inflammation  ;  but  if  the  cord  has  l)eon  divided,  pennanent 
paralysis  will  noccssaiily  ensue.  Should  inflammation  occur,  the 
appropriate  renu'dies  for  meningitis  must  l>e  administered.  (See 
Work  on  Medicine.) 

■Dislocation  akd  fbactvre.— Dislocation  of  the  spine  without 
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frRcfure  is  exceedingly  rare ;  indeed,  except  in  the  cervical  region, 
it  is  said  never  to  occur.  P'racture  unaccompanied  by  dislocation  is 
also  uncommon ;  but  uncomplicated  rases  of  fracture  of  the 
spinous  proceneeH  and  lanunic.  iind  mure  rarely  of  tha  tmneverBe 
and  articular  procei^Hea,  are  Hometimui^  met  with.  In  the  majority  of 
casee  tracturs  and  dislocation  arc  combined.  Thua,  uxunlly  there 
ia  fracture  of  tho  body  and  aiticular  procetuteii  uf  ono  or  more  of  the 
vartebnB,  with  dislocation  of  tho  whole  of  tho  spine  ubovo  the  neat 
of  injury  from  the  Ki)ine  l>i>low.  This  wimmon  fonn  of  injury  in  in 
the  context  spoken  of  »»  fnftiirr-<ii»lfifiitinu. 

FBACTURE-I>i8ix)PATio?r.  ViiusTt.~lt  is  either  the  result  of 
direct  violence  applied  to  tho  sjiinc,  or  of  iiiJirert  In  ce  as  a  tall 
upon  the  head.  1.  When  tho  result  of  'lire  t  lence  wh  h  can 
■  only  bo  applied  to  the  poBterior  part  of  the 
q>ine,  oneor  more  of  the  sjiinous  processrs 
may  be  detachwl  without  imi)Lciitinff  the 
vertebral  caoul.  Whoii  tho  violence  is 
very  great,  as  tn  a  fall  from  a  height  on 
the  bock  across  a  beam  or  rail,  or  a  severe 
blow  as  from  a  crane,  the  npine  is  b<>nt 
yiolently  backwards,  t^ainng  iisuniler  the 
Btractures  forming  the  anterior  segment 
of  the  column,  and  cnishinji:  those  form-  /S-i^ 
ing  the  posterior.  Henct"  the  vert<'l)riil  C^  \.  j 
bodies  are  gonemlly  uninjured. 
wrenched  apart,  the  intciTcrtebml  I'l 
luges  are  ruptured,  tho  anterior  com 
ligament  is  tj>m,  anil  the  archw  of  the 
vertebm  and  the  urtjcutiir  and  spinous 
processes  are  eniphed.  Thevcrtelira'abino 
the  injury  arc  dislo<!ateil  forwanb",  as  the 
articular  processes  being  fractured  anil  "''■  Kiirtholonicw's  IIoii- 
the  intervertebral  curtilages  torn,  nothing  i"*"'  Mnwum.) 
remains  to  keep  them  in  position.     2.  In 

fracture  from  in'lirert  violence  (I'ig.  12-)),  ouch  as  may  ho  receii'od 
in  a  fall  from  a  height  iii>on  tho  head.  <ir  ciitching  the  head  whilst 
passing  under  an  arch,  or  from  a  weight  falling  upon  the  head  or 
fhoulders,  the  spine  is  bent  violently  forwards,  crushing  the 
anterior  part  of  tho  column  and  tearing  tho  posterior  asunder. 
Here  one  or  more  of  the  boilies  and  intervei-tebral  cartilages 
are  crushed  between  the  vertehiio  above  anil  the  vertebras 
below,  one  of  the  fragments  of  the  fractureil  body  being  fre- 
quently driven  iBiekwards  into  the  vortcbriil  canal,  whilst 
ttie  arches  and  the  M|)ini)us  and  articular  processes  aro  wrenched 
asunder.  Fnictiire  of  the  sternum  is  occasionally  ctjmbined 
with  this  injurj-,  in  consequence,  it  is  said,  o!  iVift  c\i\(i  wkkoi"-' 


>.  ■ —  Practure-ilia- 
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into  violent  contact  with  the  sternum  as  the  spine  is  doubled 
forwards. 

Condition  of  the  spinal  cord, — The  importance  of  fracture-disloca- 
lion  of  the  spine  lies  not  so  much  in  the  fact  that  the  vertebrse  are 
f]actui*ed,  as  that  the  cord  is  generally  injured.  When  the  verte- 
brae ai*e  not  displaced,  the  cord  may  at  times  altogether  escape. 
More  commonly,  however,  it  is  compressed,  or,  perhaps,  completely 
divided,  or  again  so  bruised  that  it  rapidly  undergoes  inflammatory 
softening.  When  the  injury  is  situated  below  the  second  lumber 
veitebrso,  the  cord  necessarily  escapes  as  it  terminates  at  that  spot, 
but  the  neiTes  of  the  cauda  equina  may  then  be  injured. 

Signs  and  aympimns. — The  local  signs  are  often  but  little  marked 
There  may  be  pain  at  the  seat  of  injury,  or  some  inequality  in  the 
spinous  processes;  but  as  often  as  not  these  are  absent.  The 
general  signs  depend  u])on  the  condition  of  the  cord,  and  none  will 
be  present  when  it  has  escaped  injury.  But  when  it  is  compressed 
or  crushed  there  will  be  paralysis  of  the  parts  below,  more  or  less 
complete  according  to  the  extent  of  the  lesion.  Taking  as  an 
example  a  case  of  fiactui*e  in  the  lower  cervical  or  upper  dorsal 
region — the  most  common  situation — with  severe  compression  or 
crushing  of  the  cord,  there  will  be  paralysis  of  both  motion  and 
sensation  of  the  whole  of  the  parts  below  the  seat  of  injury  {para- 
plegia),  and  perhaps  a  zone  of  hypersesthesia  immediately  above  the 
injured  part.  The  intercostal  muscles  being  paralysed,  respiration 
can  only  be  carried  on  by  the  diaphragm,  this  muscle  receiving  its 
nerve- supply  through  the  phrenics  which  are  given  off  above  the 
seat  of  injury.  Hence,  while  the  chest  is  motionless,  the  abdomen 
rises  and  falls  during  respiration.  The  bladder  and  rectum  and 
their  respective  sphincters  share  in  the  paralysis,  so  that  there  is  at 
fii-st  retention  of  urine  and  faeces,  followed  by  passive  overflow  of 
mine  as  the  bladder  becomes  distended  and  will  hold  no  more,  and 
by  involuntary'  passage  of  faeces.  Priapism,  or  involuntary  erection 
€.f  the  penis,  is  frequently  present,  or  is  induced  by  the  use  of  the 
catheter.  The  temperature  varies ;  sometimes  it  may  be  lower  than 
nonnal,  but  often  it  is  considerably  mised,  even  reaching  as  high  as 
107'^  shoi-tly  before  death.  Consciousness,  unless  any  head-injurj- 
has  been  received  at  the  same  time,  is  not  affected.  The  reflexes  in 
the  lower  limbs  are  usually  at  first  in  abeyance,  but  may  return  if 
the  iMitiont  does  not  suceumb  to  the  shock  of  the  injury.  If  the 
reflexes  remain  quite  lost  the  probabilities  are  that  the  conducting 
l)ower  of  tlie  cord  has  been  completely  destroyed.  If  they  return  it 
is  a  sign  that  some  power  of  ccmductivity  is  left  in  certain  poi^tions 
of  the  conl  at  tlie  seat  of  injury.  Death  occurs,  as  a  rule,  from 
twentv-four  hours  to  a  few  davs  from  bronchial  trouble ;  but  the 
])atient,  if  the  fracture  is  in  the  upper  dorsal  region,  may  linger 
flow  two  to  three  weeks.     The  secoudarv  troubles  which  are  then 
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generally  met  with  are  bed-sares  and  chronic  cystitu,  1.  The  bod- 
sores  occur  in  situations  subjected  to  pressure,  and  depend  in  groat 
part  on  the  congestion  and  lowerod  vitality  of  the  tissues  induced 
by  the  impairment  of  the  nerve-influence ;  but  they  may  also  to 
some  extent  be  due  to  the  soddening  of  the  piirt  with  the  lU'ine  and 
f iBces  from  which  it  is  very  difficult  to  keep  the  j)atient  free.  2.  The 
chronic  cystitis  is  probably  also  due  in  part  to  impaired  nerve- 
influence,  and  in  part  to  slight  injurj'  in  the  passage  of  a  catheter, 
or  to  the  introduction  by  the  catheter  of  a  micro-organism — the 
micrococcus  urea).  The  urine,  which  is  at  first  acid,  becomes 
ammoniacal  from  the  conversion  of  the  urea  into  cai'bonate  of 
anmionia,  and  thick  from  the  deposit  of  phosphates  and  the  presence 
of  ropy  mucus.  The  inflammation  may  then  extt^nd  up  the  meter 
to  the  kidney,  where  suppuration  of  the  pelvis  and  substance  of  the 
kidney  {pyelo-nephritis)  may  be  set  up. 

Such  may  be  taken  as  a  typical  example  of  fracture  of  the  spine 
88  commonly  met  with  in  surgical  practice.  But  the  nature  and 
gravity  of  the  sjTnptoms  will  depend  upon  the  situation  of  the 
fracture,  and  the  amount  of  injury  to  the  cord.  Thus  in  some 
cases  of  fracture  there  may  be  no  paralysis ;  in  others  the  paralysis 
m.ay  be  incomplete,  i.e.,  confined  to  loss  of  motion  only,  or  to 
paralysis  of  one  limb  or  one  group  of  muscles,  or  to  impairment  of 
sensation  over  some  limited  area.  Such  cases,  however,  are  much 
less  common  than  that  above  desciibed. 

Causes  of  Death, — 1.  When  the  fracture  is  above  the  fourth 
cervical  vertebra,  death  is  instantaneous  in  consequence  of  the 
severance  of  the  phrenic  nerves  from  the  respiratory  centre  in  the 
medulla.  2.  In  the  lower  cervical  or  upper  dorsal  region,  death  is 
due  either  to  (a),  hoemori'hage  in  the  cord  gradually  extending  to 
the  origin  of  the  phrenic  nerves,  or  (6),  a  low  form  of  bronchitis  in- 
duced partly  by  hypostatic  congestion,  partly  by  defective  nervc*- 
influenco,  and  partly  by  inability  to  clear  the  lungs  effectually  by 
coughing.  3.  Later,  death  is  commonly  duo  to  exhaustion  jn'o- 
duced  by  (a),  the  sloughing  of  the  bed-sores,  or  (/*),  tlu^  i)yelo- 
nephritis,  induced  in  part  by  the  extensiim  of  cystitis  u})  the  ureters 
ta  tho  kidney,  and  in  part  by  the  defective  nerve-influence  on  tlie 
kidney  structure. 

The  prognosis  will  dej)end  in  great  measiu'e  on  the  situation  of 
tho  fracture  and  condition  of  the  cord.  Thus,  when  the  fracture*  is 
in  the  cervical  region^  if  death  is  not  instantaneous,  the  i)atient  ma> 
survive  from  twelve  hours  to  two  or  three  days  ;  usually,  however, 
death  occurs  in  about  twenty-four  hours.  Jh  tht  upper  dorsal 
rrgion  the  patient  may  linger  for  two  or  three  weeks.  In  the  loawr 
ilorsal  region  y  if  he  survive  the  jwriod  at  which  the  inflammatory 
troubles  commonly  occur,  he  may  recover,  remaining,  however,  if 
the  cord  is  severely  injm'od,  jmraplegic.     In  the  InnilHU'  retjiuu  he 
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may  recover,  with  perhaps  only  partial  paralysis  of  one  or  other  of 
the  lower  limbs  or  of  a  certain  group  of  muscles,  or  even  without 
any  paralysis  whatever.  But  even  where  the  injury  to  the  cord  has 
been  so  high  as  to  cause  paralysis  of  the  whole  body  below  the  neck, 
patients  have  been  known  in  rare  instances  to  live  for  several  months 
or  even  years. 

Treatment, — 1 .  In  cases  where  there  is  no  paralysis,  thus  showing 
that  the  cord  is  not  affected,  the  indication  is  to  keep  the  fracturoa 
spine  at  perfect  rest,  for  the  purpose  not  only  of  obtaining  union 
of  the  fracture,  but  also  of  preventing  by  any  movement  displace- 
ment of  the  fragments  and  injury  of  the  cord.     2.  In  the  more 
common  cases,  where  there  is  paralysis,  showing  that  the  cord  is 
injured,  the  indications  are  to  i*emove  any  fragments  that  may  be 
compressing  the  cord,  and  subsequently  to  keep  the  parts  at  rest  till 
union  of  the  bones  has  occurred.     3.  Where,  however,  as  is  too  fre- 
quently the  case,  the  removal  of  the  fragments  is  not  practicable, 
oi  the  cord  itself  has  been  crushed,  all  that  can  be  done  is  to  en- 
deavour to  guard  against  the  formation  of  bed-sores,  and  the  oecur- 
rence  of  chronic  cystitis  and  its  attendant  evils.    Thus  the  patient 
should  be  placed  upon  a  water-bed,  and  his  posture  gently  changed 
from  time  to  time,  so  that  pressure  may  not  be  continuously  made  on 
one  part,  while  he  must  be  kept  scrupulously  clean  and  dry,  and 
free  from  urine  and  fseces.      The  bowels  should  be  cleared,   if 
necessary,  by  enemata,  or  excessive  diarrhoea  controlled  by  morphia 
suppositories  or  starch  and  opiimi  injections.     Should  bed-sores 
threaten,  the  skin  should  be  hardened  by  sponging  with  rectified 
spirit,  and  dusted  with  oxide  of  zinc  and  starch  powder.     If  formed, 
they  should  be  dressed  with  mild  antiseptics,  iodoform,  balsam  of 
Peru,  &c.,  and  all  pressure  removed  from  the  surrounding  skin  by 
the  use  of  water  cushions.     To  prevent  cystitis  from  occurring  a  soft 
rubber  catheter,  thoroughly  cleansed  in  carl>olic  acid  and  dipped  in 
carbolic  oil,  should  be  passed  twice  daily.     Should  the  urine  become 
alkaline  the  bladder  must  be  washed  out  with  some  antiseptic 
solution,  as  salol  (gr.  x  to  5J)  or  boric  acid  (gr.  x  to  5j).     ExtertBion 
and  trephiuiug  of  the  spine, — In  cases  where,  from  the  marked  in- 
equality of  the  spinous  process  there  is  a  probalnlity  of  fi'agments 
pressing  upon  the  cord,  a  cautious  attempt  to  extend  the  spine  and 
reduce  the  disi)laced  vertebra*  may  be  made,  and  a  plaster-of-Paris 
case  applied  during  the  extension.     In  some  instances  it  may  be 
^  justifiable  to  trephine  the  spine  (JuminecUmxy)  for  the  purpose  of 
^Hiemoving  a  fragment  or  extravasateil  blood;  but  space  will  not 
^permit  of  the  discussion  of  this  interesting  question. 

Concussion  of  the  spinal  cokd.— ^e  term  has  been  applied 

to  various  injuries  of  the  cord  received  in  railway  and  other  accidents. 

It  ought,  however,  to  be  restricted  to  those  cases  in  which  the  cord 

is  merely  concussed  or  shaken;  and  the  other  injiuies,  such  as 
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luemorrhage  into  its  subBtance  or  into  the  arachnoid,  contusions, 
and  lacerations,  all  of  which  have  been  included  under  the  temi  *  *  con- 
cussion," described  as  spinal  hsemon-hage,  laceration  of  the  spinal 
cord,  &c.  Concussion  in  this  sense  is  one  of  the  mrost  of  injuiios, 
and  need  not  detain  us  in  a  work  of  this  charact<»r.  For  an  ac<^ount 
of  the  other  lesions,  and  the  very  various,  apparently  anomalous, 
and,  as  yet,  far  fi-om  understooil  sjTiiptoins  which  may  attend  them, 
and  which  are  generally  classed  together  under  the  tenn  of  the 
**  railway  spine,"  a  larger  work  must  be  consulted. 

INJURIES  OF  THE  CIIE8T. 
Injuries  of  the  Chest -ir<i Us. 

Contusions  may  be  produced  by  any  sort  of  violence  applied  to 
the  chest,  and  may  be  attended  witli  laceration  or  rupture  of  the 
muscles,  or  with  extiiivasation  of  blood  into  the  tissues,  which, 
again,  may  bo  followed  by  suppuration  and  abscess.  They  owe  their 
chief  importance,  however,  to  the  fact  that  they  may  be  compli- 
cated by  serious  injury  to  the  contained  viscera,  such  as  contusion 
or  laceration  of  the  i>leura,  heiu't,  lung,  or  pericaixlium,  or  niptui*e 
of  a  large  vessel  in  the  mediastina. 

Fracture  of  the  ribs  is  a  very  common  ac^cident.  (\iuse, — 
Generally  external  violence,  rarely  muscular  action.  1.  Kxttrnal 
vivlence  may  be — (a)  Direvt,  such  as  the  kick  of  ahorse,  a  fall  upon 
the  edge  of  a  table,  &c.  The  fracture  then  occurs  at  the  seat  of 
injury,  the  fragments  being  driven  inwards,  occasionally  injiudng 
the  thoracic,  or  more  rarely,  the  abdominal  viscera  ;  or  (6)  Indirect^ 
as  the  severe  compression  of  the  chest  in  a  crowd.  The  fracture 
then  generally  oceurs  about  the  angle  of  the  ribs,  their  weakest  part, 
and  several  bones  are  usually  broken.  2.  Muscular  action. — The 
ribs  are  sometimes  broken  in  this  way  duiing  violent  coughing,  or 
from  straining  during  jwirturition. 

Ct/mph'aitidHS.-  Fnictures  of  the  ribs  may  be  complicated  by  an 
external  wound ;  a  wound  of  the  i)leura  and  lung,  or  pericardium 
and  heart ;  laceration  of  a  blood-vessel,  as  an  intercostal  artery ;. 
penetration  of  the  diaphragm  ;  and  more  rarely  by  perforation  of 
the  peritoneum,  and  woimd  of  the  liver  or  si)lecn.  Ilencti  they  may 
bo  followed  by  erai)liysema,  pneumotliorax,  ha^mothorax,  hiemop- 
tysis,  huemopericardium,  and  later  by  i)leurisy,  pneumonia,  peri- 
carditis, or  peritonitis. 

State  of  the  jxtrts. — FractiU'e  of  the  ribs  is  more  common  in  the 
old  than  in  the  young,  on  account  of  the  loss  of  elasticity  as  age 
advances.  Like  fnictiu-es  of  t)ther  bones,  they  may  be  simple,  com- 
pound, or  comminuted.  The  middle  ribs  are  those  usually  affected; 
the  first  and  second  rib  being  protected  by  the  clavicle,  a.wd  llkft 
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eleventh  and  twelfth  being  moyeable,  are  not  often  broken.  Fracture 
of  the  upper  ribs  is  more  serious  than  fracture  of  the  lower,  as  the 
lung  is  more  liable  to  be  wounded. 

Signs, — Severe  stabbing  pain  is  felt  over  the  seat  of  fracture, 
and  is  increased  on  taking  a  deep  breath,  or  on  coughing.  On 
drawing  the  finger  along  the  rib,  some  iri'egularity  may  be  detected. 
Crepitus  is  usually  felt  on  placing  the  hand  flat  over  the  fitictiu^ 
while  the  patient  breathes  deeply,  or  it  may  be  heard  on  listening 
with  the  stethoscope.  Emphysema,  t.e.,  a  crackling  sensation, 
something  like  rubbing  the  hair  between  the  fingers,  may  at  times 
be  felt  on  touching  the  part.  It  is  nearly  always  due  to  a  woimd 
of  the  lung,  the  air  being  drawn  into  the  pleura  through  the  visceral 
layer  during  inspiration,  and  forced  through  the  wound  in  the 
parietal  layer  into  the  subcutaneous  tissue  during  expiration. 

Treatment, — ^In  an  ordinary  case  the  injured  side  should  be 
strapped  with  adhesive  plaster,  so  as  to  control  the  respiration  on 
that  side  and  thus  place  the  fractured  rib  as  much  as  possible  at 
rest.  A  broad  bandage  in  addition  applied  round  the  chest  often 
gives  relief.  When  several  ribs  are  broken  a  shield  of  gutta-percha 
may  be  moulded  to  the  chest- walls  and  strapped  on.  Union  occurs 
by  ensheathing  callus  in  three  or  four  weeks. 

Fracture  of  the  sternum  is  rare.  It  may  be  accompanied 
by  fracture  of  the  ribs  or  costal  cartilages,  separation  of  the  ribs 
from  their  cartilages,  and  sometimes  by  fracture  of  the  spine. 
Causes, — Direct  violence;  indirect  violence  in  consequence  of  a 
forcible  bend  of  the  body,  either  backward  or  forwards ;  very  rarely, 
muscular  action,  as  during  parturition. 

State  of  the  }*arts, — The  line  of  fracture  generally  runs  through 
the  gladiolus,  and  may  be  transverse,  oblique,  or  longitudinal,  the 
lower  fragment  usually  projecting  in  front  of  the  upper;  but  at 
times  the  gladiolus  is  separated  from  the  manubrium,  a  condition 
sometimes  spoken  of  as  dislocation  of  the  sternum.  The  chief  siyns 
luv  pain,  increased  on  deep  inspii'atiou  and  coughing,  irregularity 
and  crepitus  at  the  seat  of  fnicture,  and  emphysema  if  the  lung  is 
wounded.  The  fractui*e  may  be  coniplicate<l  by  injury  of  any  of 
the  thonicic  viscera,  or  by  hsemorrhage  or  suppuration  in  the 
anterior  mediastinum.  Trmtmod. — Kest  (m  the  back,  and  the 
application  of  a  bandage,  if  it  can  l)c  bonie  round  the  chest. 

WouxDS  OF  THE  CHEST- WALLS  may  be  divided  into  the  pene- 
ti*ating  and  non-jKJueti'ating.  The  non-penetraiing  are  of  no  serious 
oonso(iuenc<',  and  may  be  treated  like  woimds  in  other  situations. 
Th(»  peurtrating  are  those  tliat  pass  through  the  parietes  into  the 
l)loura,  pericardium,  or  mediastinum,  and  may  be  complicated  by  a 
Wound  of  the  lunj^:,  the  heart,  a  larg(^  blcMxl-vesscl,  an  intercoetal 
lirter)',  or  the  internal  mammary  artery.  When  the  wound  is 
small,  HJjd  there  are  no  signs  oi  iuj\u:y  to  \iic  thoracic  viscera,  it 
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IB  not  always  poseible  to  determine  whether  it  has  penetrated  the 
chest-wall ;  although  the  direction  and  situation  of  the  wound,  and 
an  account  of  the  way  in  which  it  was  iuflictoil,  may  point  to  its 
having  done  so.  Under  thiwe  circumstances,  the  wound  should  on 
no  account  be  probed,  but  the  patient  treated  as  if  the  wound  had 
penetrated,  and  watched  for  signs  of  inflammatory  complications. 
The  symptoms  and  treatment  will  depend  u}K)n  the  viscus  woimdod. 
(8ee  Wmmds  uf  Thoracic  Visvtra,) 

Jvjurits  of  the  Ci/tittiiU  vf  the  Chest, 

These  may  be  divided  into  injuries  of  the — 1,  pleui-a  and  lung; 
2,  pericardium  and  heart ;  and  3,  lai'ge  blood-vessels. 

1.   IirJURIES  OF  THE  PLEURA  AND  LUXG.-  -Vontusnm  of  the  lutuj 

without  an  external  wound  may  be  pro<luc!ed  by  a  sevoi-e  crush  of 
or  blow  upon  the  chest.  The  visceral  layer  of  the  pleura  may  or 
may  not  be  lacerated.  It  is  attend(Kl  with  paroxysmal  dyspnoea, 
ooi]^gh,  localized  dulness,  and  crepitation,  followed  in  a  few  daj^s  by 
expectoration  of  rusty  sputa.  If  the  visceral  layer  of  the  pleura  is 
lacerated,  blood  and  air  may  escape  into  the  pleural  cavity,  and 
there  will  then  be  in  addition  to  the  above,  signs  of  ha>mo-pnoumo- 
thorax.  The  patient  usually  recovers  in  a  few  days,  but 
pneumonia,  pleurisy,  or  abscess  or  gangrene  of  the  lung  may 
occasionally  ensue. 

Wounds  of  the  pleura  and  Iujhj  maybe  produced  by  the  fragments 
of  a  broken  rib,  or  by  a  stab  or  gunshot.  When  attended  with  a 
penetrating  wound  of  the  chest,  they  are  very  serious.  The  pleura 
alone  may  be  wounded,  but  more  often  the  lung  is  injui-ed  at  the 
same  time.  Sitjna. — No  single  symi)tom  is  suflicient  to  make  it 
certain  that  the  lung  has  been  wounded  ;  but  where  several  of  the 
following  are  present,  the  diagnosis  lx»comes  fairly  certain.  Thus, 
there  may  be  severe  shoc*k,  aMomiiial  breathing,  and  cough  with 
expectoration  of  frothy  blood-stained  inu(^us,  or  even  of  pure  blood. 
If  there  is  an  external  wound,  there  will  bt»  escaj)e  of  aii*  intimately 
mixed  with  blood,  and  acconij)anie(l  by  a  iwculiar  hissing  noise 
[hasrnatopiioea) ;  or  if  thei*e  is  no  external  wound,  emphysema  in  the 
region  of  the  fractured  lib.  When  the  i)leiu'a  alone  in  injured,  a 
very  rare  accident,  the  signs  are  similar ;  hut  no  bl(H)d  is  c^)ughed 
up,  and  though  air  may  escape  from  the  external  woiuid  if  then?  be 
one,  it  is  not  churned  into  a  line  froth  with  the  blotnl,  as  it  does  not 
come  from  the  lung,  but  is  simply  drawn  in  and  out  of  the  pleura 
through  the  wound  in  the  pari(»tes  during  insiunition  and  exjnnition. 
ComplicatioHB, — Iliemothorax,  pneumothorax,  emphysema,  ha»mor- 
rhage,  and  later  pleurisy  and  pneumonia  (see  (-oinpiicatiomt  of 
Injuries  of  Chest).  Treatment, — Absolute  rest,  ice  to  suck.  o]»ium 
to  subdue  pain,  closuix*  of  the  wound  if  ^niull,  or  insei-tion  of  diiiiu- 
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tube  if  large,  and  antiseptic  dressings,  with  such  treatment  as  is 
appropriate  for  the  complications  that  may  be  present  (see  below). 
If  the  pleura  alono  is  injured,  the  external  wound  should  be  closed, 
unless  any  complication  exists,  and  dressed  antiseptically. 

2.  Injuries  of  the  heart  and  pericardium.— 6*o»fi««»oiM, 
wouiidsy  and  rupture  of  the  pericardium  may  at  times  be  produced  by 
a  severe  crush  of  the  chest- walls;  but  are  more  often  due  to  the 
penetration  of  a  fragment  of  a  broken  rib,  or  to  a  stab  or  gunshot. 
In  the  last  two  instances  the  heart  is  generally  also  involved. 
Signs. — Severe  shock,  hsemorrhage,  the  position  and  direction  of  the 
wound,  and  subsequently  symptoms  of  pericarditis.  The  prognosis 
is  always  very  serious,  death  occurring  either  from  the  effused 
blood  im])eding  the  heart's  action,  or  from  pericarditis.  The  treat- 
ment consists  in  absolute  rest,  the  local  application  of  cold,  and  if 
inflammation  threatens,  of  leeches.  Should  the  heart's  action  become 
seriouslj'  impeded  by  effiised  blood,  serum,  or  pus,  aspiration  or  free 
incision  and  drainage  may  be  required.  When  there  is  an  external 
wound  it  should  be  dressed  antiseptically. 

Wounds  of  the  hearty  es})ecially  when  they  penetrate  one  of  its 
cavities  and  particularly  an  auricle,  are  generally  instantaneously 
fatal  from  shock  or  hsemoixhage.  Remarkable  exceptions  however 
occur,  and  patients  have  been  known  to  linger  for  a  few  hoiu*s  or  a 
few  days,  or  even  to  recover.  Sit/ns. — WTien  not  at  once  fatal,  a 
wound  of  the  heart  is  attended  with  great  collapse,  syncope,  a 
fluttering  pulse,  and  dyspnoea,  and  later  with  symptoms  of  peii- 
carditLs.  The  treatment  is  the  same  as  that  for  a  wound  of  the 
pericardimn. 

Rupture  of  (he  hearty  though  rare,  occasionally  occui*8  as  the  result 
of  great  external  violence  to  the  chest-walls,  or  of  some  sudden 
exertion  on  the  part  of  a  patient  suffering  from  disease  of  the  heart's 
substance.     1  )euth  is  as  a  rule  almost  instantaneous. 

3.  Wounds  of  the  large  blood-vessels,  as  the  aorta  or  vena 
cava,  are  ahnost  invariably  and  immediately  fatal,  and  require  no 
further  comment  hero. 

Complications  of  Injuries  of  the  Chest. 

The  chief  complications  attending  injuries  of  the  chest  are: — 1, 

external    hn'morrhago ;    2,   ha)moth()i-ax ;    3,   jmeumothorax ;    4, 

Mpnphysoina ;  .3,  ])r()lapse  and  hernia  of  the  lung ;  6,  plouiisy  ;  7, 

Vieumonia  ;  8,  ha.«moi)ericardium  ;  9,  pericarditis ;  10,  mediastinal 

p)«cess. 

1.  External  h^:morrhaG£  in  jienotrating  wounds  of  the  chest- 
walls  may  come  from  : — (1),  an  intercostal  artorj' ;  (2),  the  internal 
mammary  artery ;  (3),  a  woimd  of  the  lung ;  or  (4),  a  wound  of  the 
heart  or  one  of  the  large  vessels.     Hemorrhage  from  an  intercostal 
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or  the  internal  maramary  artery,  though  it  may  generally  be  known 
by  tike  blood  escaping  in  jeb>,  is  HomolinioB  difficult  to  dietinguinh 
trotn  luemorrhago  from  the  lung.  In  Huch  a  coho  it  in  Miid  timt  if 
ft  card  he  intrwluued  into  the  wound,  the  bluttd,  if  it  cuineti  frum  on 
artery  in  the  chest-wall,  will  flow  over  the  outer  siirfaee  of  the  i-ard, 
bat  if  it  comes  from  the  lung  will  well  up  urounil  the  i^anL 
HEemorrbago  from  the  hciu-t  or  uno  of  the  large  veeaols  is  aa  a  nile 
immediately  fatal.  7'Taitmeiit. — 1.  An  int«rooetal  artery  should,  if 
poeeible,  be  tied ;  othorwixe  pressure  forceps  may  be  loft  on,  or  the 
artery  with  the  periosteum  luay  be  separatod  from  the  lower  hult  iif 
the  rib  and  then  tied,  or  a  portion  of  tbe  rib  may  be  excined. 
Where  oasstuDre  ii*  not  at  hand,  the 
centre  of  u  sheet  of  lint  (wning  out 
of  an  antiseptic  solution)  mny  I>e 
pushed  into  the  pleural  cavity  and  the 
hollow  stuffed  firmly  with  antiseptic 
wool.  On  drawing  on  the  lint 
the  artery  will  be  compressed  ugaiiint 
the  interior  of  the  cJietit  -  wall  of> 
shown  in  the  accompanying  diagram. 
(Fig.  126.)  2.  The  intcraol  mammarj- 
in  the  four  upper  itpaces  can  be  easily 
lied ;  in  the  lower  spaces  a  portion  of 
the  costal  cartilage  must  bo  first  cut 
away.  3.  When  the  bleeding  is  from 
the  lung  the  patient  must  be  plat^  at 
perfect  rest  on  the  injiued  side,  and  an 
ice-bag  applied.  Internally,  lead  and 
opium,  gallic  at^d,  cir  ergot,  may  be 
given.  Some  iii'oiiiiuond  the  clusiug 
of  the  external  woiiiiil  anil  tlic  applica- 
tion of  a  baiidagi-  t'l  tho  i-liost.  im  tliut  the  blood  n 
pleiva,  press  on  the  lung,  and  thim  stop  the  blcctliug. 

2.  II^MOTiiOBAX,  or  htpnn)rrhag<!  into  the  pleura,  mny  occur 
either  with  or  without  an  inteiiial  wound.  It  in,  t)erha]H<,  most 
often  due  to  a  frugment  of  a  broken  rib  j>eni  strut  in  g  the  lung  or 
wounding  an  intennHtal  ailery.  lA'  I'li'ia  an:  thow  of  iub'ntal 
heemorrhagc  with  rapidly  extending  diduiw<  to  ]iei'cus><ion,  abseni-e 
of  breathing  sounds,  bulging  oi  the  intercostal  sikioch,  and  increas- 
ing dyspntea.  It  may  bo  distinguixhtd  from  ]deuri«y  and  pneu- 
monia bycomiug on  inimciliat«I;- after  theinjuiy  and  by  thoabs<'npe 
of  fever.  Trm  to  en  (.  —  Similar  to  that  for  hiemiirrhage  from  a 
wounded  lung.  Slioulil  the  breathing  Iwcome  dangerously  em- 
barrassed the  blood  niu.''t  be  drawn  off  with  the  aspirator.  Shoidd 
suppuration  occur  tho  chest  must  be  opened  and  freely  drained. 

3.  FKETTHomoRAX,  or  air  in  the  pleura,  is  geuortiU^  A.\^«  i««c^ 


Fir.  lae.— Mctlinl  at  com- 
premiog  a  wounJed  iiitsi- 
cotitiLt  urteiy.  a.  Arl«T;. 
I..  Sheet  of  lint.  a.R.  Rilw. 
w.  I'lng  of  antiseptic  wool, 
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of  a  wound  of  the  lung  by  a  fragment  of  a  broken  rib.  It  may 
be  known  by  tympanitic  resonance,  absence  of  breathing  sounds, 
or  amphoric  breathing,  metallic  tinkling,  bulging  of  the  intercostal 
spaces,  and  increasing  dyspnoea.  When  combined  with  hemothorax 
or  with  pleuritic  effusion,  the  lower  part  of  the  chest  will  be  dull  to 
percussion,  and  a  splashing  sound  on  shaking  the  patient  {surcusaion) 
may  be  heard  on  auscultation.  The  air  is  usually  absorbed,  but 
should  the  breathing  become  seriously  affected  it  may  be  removetl 
with  the  aspirator  or  allowed  to  escape  through  a  cannula  left  in 
the  chest  and  protected  by  an  antiseptic  wool  dressing. 

4.  Emphysema,  or  air  in  the  connective-tissue  spaces,  is  some- 
times called  surgical  emphysema  to  distinguish  it  from  the  medical 
affection  of  the  same  name  in  which  the  air-cells  of  the  lung  are 
dilated.  It  is  generally  due  to  a  wound  of  the  lung  combined  with 
a  laceration  of  the  parietal  and  visceral  layers  of  the  pleura,  and  is 
a  very  frequent  complication  of  fractured  ribs.  The  air  either 
escapes  into  the  pleura  at  each  inspiration,  and  thence  during  ex- 
piration is  forced  through  the  parietal  layer  into  the  subcutaneous 
connective  tissue,  or  it  passes,  if  there  are  adhesions  between  the 
two  layers  of  the  pleura,  directly  from  the  lung  into  the  sub- 
cutaneous tissue.  More  rarely  it  is  due  to  a  rupture  of  the  lung 
without  injury  of  the  pleura,  the  air  then  escaping  at  the  root  of 
the  lung  into  the  posterior  mediastinum,  and  thence  into  the  con- 
nective tissue  of  the  neck  and  arms.  More  rarely  still  it  may 
occur  without  a  wound  of  the  lung,  or  even  without  a  wound  of 
the  pleura.  Sitjns, — The  emphysema,  though  usually  limited  to 
the  seat  of  injury,  may  extend  somewhat  widely  around  it,  and  in 
rare  instances  has  spread  over  the  whole  body.  It  gives  rise  to  an 
ill -defined  flattened  swelling  unattended  with  signs  of  inflammation 
and  unaltered  on  inspiration  and  expiration.  On  pressing  on  the 
swelling  a  peculiar  cnickling  sensation  is  exjwriencod,  like  that  of 
rubbing  the  hair  Initween  the  fingers.  Treatment, — A  pad  and 
bimdage  is  all  that  is  usually  necessary,  but  should  the  air  instead 
of  becoming  absorbed  extend  so  widely  as  to  interfere  with  respira- 
tion, a  puncture  or  two  must  l)e  made  to  let  it  escape. 

.').    1*U0LAPSE  AND   HERNIA   OF  THE   IjVSQ.— Prolapse  ol  i\ie  \xxng 

occasionally  (x^curs  through  a  wound  in  the  chest-wall.  It  should 
be  retiu-ned  by  gentle  pressure,  the  wound  being  slightly  enlarged 
if  neoessarj'.  If  the  prolapsed  portion  has  become  adherent  and 
congested  it  may  lx>  n^niovcKl  by  the  knife  or  ligatui-e,  taking  care 
not  to  break  down  the  adhesions  of  the  visceral  laj'er  of  the  pleura 
to  the  chest- wall  and  so  oi)en  the  pleiUTil  cavity.  Hernia  of  the  lung 
is  sometimes  met  with  after  a  penetrating  wound  of  the  chest  has 
cicatrized,  or  even  when  there  has  been  no  wound  of  th'>  skin.  It 
forms  a  soft,  crepituting,  resonant  swelling,  which  can  be  made 
smaller  hr  presanre,  and  generally  becoTaes  irvoro  prominent  on 
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forced  expiration  or  coughing.  On  listening  over  it  a  harsh  vesi- 
cular murmur  is  heard.  The  treatment  consists  in  protecting  it 
with  a  properly-shaped  pad  or  leather  shield  moulded  to  the  part. 

For  an  accoimt  of  such  complications  as  Pleurisy,  Pneumonia, 
Hcemopericarditim,  Pericarditis,  and  Mediastinal  Abscess,  a  work  on 
Medicine  must  be  consulted. 

Operations  on  the  chest. — Tapping  the  pleura  should  be  done 
when  the  effusion  is  serous  without  admitting  air,  either  with  the 
aspirator  or  with  the  syphon-trocar  and  cannula.  The  spot  usually 
selected  is  the  sixth  intercostal  space  in  the  mid-axillary  line.  A 
small  incision  is  sometimes  first  made  through  the  skin,  which 
should  be  drawn  down  on  the  rib  so  that  the  wound  may  be  valvu- 
lar, but  such  an  incision  is  quite  unnecessarj'.  The  needle  of  the 
aspirator  or  the  trocar  and  cannula  is  then  thrust  into  the  pleural 
cavity.  The  fluid  should  bo  allowed  to  escape  slowly,  and  its  flow 
topped  for  a  minute  or  so  if  coughing  o?curs.  The  instrument 
must  be  withdrawn  should  any  blood  become  mixed  with  the  fluid. 
The  wound  should  be  closed  with  a  pad  of  antiseptic  gauze. 

Incision  and  drainage  of  the  pleura  may  be  reciuired  for  empyema, 
the  removal  of  putrid  clots,  &c.  The  incision  may  bo  made  in  the 
sixth  intercos!  al  space  in  the  mid-axillary  line,  or  in  the  ninth  or 
tenth  space  in  a  line  with  the  angle  of  the  scapula.  Before  ope- 
rating it  is  a  good  rule  to  make  sure  of  the  presence  of  pus  by 
punctiu^  with  an  exploring  syringe,  and  make  the  incision  at  the 
spot  where  it  is  foiuid.  An  anrosthotic  should  be  given,  and  a 
careful  dissection  made  between  the  ribs  down  to  the  pleura,  or  a 
director  may  bo  thrust  through  the  muscles  into  the  pleural  cavity 
and  the  woimd  sufficiently  enlarged  by  passing  a  dressing  forceps 
along  the  director  and  forcibly  opening  the  blades.  A  dramage- 
tube  should  then  be  inserted.  The  pleura  had  better  not  be  washed 
out,  since  during  this  procedure  sudden  death  may  occur.  Even 
when  foul  the  pus  will  usually  become  sweet  in  a  few  days  after 
free  drainage  has  l>een  established.  If  the  si)ace  })otwoen  the  ribs 
is  insufficient  a  piece  of  a  rib  may  be  excised.  The  wound  should 
be  treated  antiseptically,  and  if  pus  again  collects  a  coimter- 
opening  may  be  made,  but  this  is  seldom  advisa})le  or  necessary. 

Thoracoplasty  or  Estlander's  operation  consists  in  removing  a  por- 
tion of  several  of  the  ribs,  for  the  pui-pose  of  allowing  the  chest- 
walls  to  fall  in,  in  cases  of  empyema  where,  after  the  pleui-a  has 
been  di-ained,  the  liuig  in  consequence  of  adhesions  does  not 
expand.  An  incision  tliree  or  four  inches  in  length  may  be  made 
obliquely  downwards  and  inwards  over  the  side  of  the  chest,  Justin 
front  of  the  latissinius  dorsi,  across  the  ribs  the  jwrticms  of  which 
is  intended  to  excise.  The  edges  of  the  wound  Ixnng  retracted 
to  expose  the  ribs  an  incision  is  next  made  through  the  periosteum  . 
along  the  course  of  each  rib  for  the  required  distaivc<i,l\v^^Wi's^\scDL     1 
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separated  with  a  raspatory  from  both  the  outer  and  inner  surface, 
and  the  rib  then  cut  through  with  the  saw  or  bone-forceps  at  each 
end  of  the  incision,  the  soft  parts  being  protected  by  a  spatiUa 
passed  beneath  the  rib. 

PneuMidomy,  or  incising  the  lung  for  the  purpose  of  opening  an 
abscess  or  hydatid  cyst,  or  of  draining  a  phthisiod  or  bronchiectatic 
cavity,  has  in  a  few  instances  been  done.  An  incision  is  made  down 
to  the  pleura,  a  portion  of  rib  being  excised ;  the  lung  is  then  sewn 
to  the  pleura,  l^efore  the  latter  is  opened,  by  stitches  passed  deeply 
into  the  lung  by  means  of  Hagedorn's  needles.  A  trocar  and 
cannula  connected  with  an  aspii-ator  are  next  thrust  into  the  cavity 
in  the  lung,  pressure  being  kept  up  the  while  to  prevent  infection 
of  the  pleura ;  or  the  wound  made  by  the  cannula  may  be  cautiously 
enlarged  by  dressing  forceps. 

Pneumonectmii/y  or  excision  of  a  portion  of  the  lung  for  localized 
tubercle,  has  been  successfully  accomplished  in  a  few  cases.  The 
pleura  having  been  filled  with  aseptic  air  to  caijse  collapse  of  the 
lung,  is  opened,  the  collapsed  lung  transfixed  below  the  disease 
with  a  blunt  needle  anned  with  aseptic  silk,  the  silk  tied,  and  the 
lung  cut  away  above  the  ligatures. 

Tappimj  the 'pericardium, — The  puncture  should  be  made  with  the 
aspirator  in  the  fourth  or  fifth  intercostal  space  on  the  left  side 
about  two  inches  from  the  sternum  or  immediately  to  the  left  of  the 
sternum.  Care  should  be  taken  not  to  injure  the  internal  mammary 
or  an  intercostal  artery,  and  not  to  thrusi  the  needle  too  deep  lest 
the  heart  be  pimctured. 

Incision  and  druinage  of  the  ptricardium  may  be  required  for  pus 
in  its  cavity.  An  incision  about  two  inches  long  should  be  made 
along  the  upptir  border  of  the  fifth  or  sixth  rib,  beginning  one  inch 
from  the  stf^nuim.  When  the  pericardium  is  reached  it  should  be 
freely  oj)ened,  a  drainage-tube  inserted,  and  antiseptic  dressings 
applied. 

IX JURIES   OF  THE   ABDOMEX. 

CoxTUSiONs  of  the  al)domiiial  wall,  especially  when  due  to  a 
shai-p  or  sudden  blow  or  a  st>vore  crush,  should  always  be  regarded 
as  s<*riou8,  as  they  may  be  complicated  by  grave  internal  injuries. 
Thus,  the  ponton(»uni  may  Ik;  lacerated,  one  of  the  viscera  rup- 
tunKl,  or  a  hirpe  bkxKl-vessel  injiu'od  and  blood  exti-avasated  into 
the  ])eritoncum  or  subperitoneal  tLssue ;  whilst  among  the  minor 
com] )lic4it ions  may  Ik?  mentioned  iiipturo  of  the  rectus  or  other 
muscle  of  the  alxiominal  wall  accompanied  by  blood-effusion 
(hff^mntoma)  and  possibly  followed  by  suppuration  and  abscess. 
Even  where  no  injmy  to  a  viscus  has  been  sustained,  a  contusion 
of  the  abdomen  is  nearly  always  attended  with  shock  which  may 
be  severe,  and  in  some  instances  has  been  fatal,  probablfr  from 
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injuiyto  the  solar  plexus.  The  signs  of  a  simple  contumon  ai'e 
pain,  eccli3niiosis,  tenderness  and  swelling,  with  a  varj'ing  amount 
of  shock.  A  ruptured  rectus  will  Ix)  indicated  by  pain  on  putting 
the  muscle  into  action,  and  the  presence  of  a  gap,  and  latt>r  of  a 
swelling  from  the  effusion  of  blood.  A  blocnl-tunioiu'  will  be 
known  by  its  sudden  occurroui.t?,  and  al)m.<nc<.f  of  signs  of  inflamma- 
tion. Treatment. — The  iwtient  hihould  bo  trwittKl  a.s  if  ho  had  sus- 
tained a  grave  injuiy,  since  it  is  impossible  at  fii*st  to  say  that  such 
is  not  the  case.  Thus,  he  should  Ix^  placed  at  absolute  n^st  in  bed, 
hot  fomentations  a])plied  to  tlic^  abdom(*n  and  hot  ]>ottles  to  the 
extremities,  lUid  opium  given  internally;  whilst  for  prccautioifs 
sake  for  the  first  twelve  or  twenty-four  hours  nothing  should  1)0 
given  by  the  mouth  or  only  small  quantities -of  iced  milk.  Where 
there  is  rupture  of  the  I'ocrtus  the*  i)arts  should  be  iipproxiniat«?<l  as 
much  as  possible  by  position.  If  a  blood-tumour  forms  eohl  sh(»uld 
be  applied,  but  it  should  on  no  account  be  ojjent^d,  as  thtj  l)lood  will 
nearly  always  in  time  Ik*  al).sorlKKl. 

Laceration'  of  the  rEiaroxKUM  may  occur  from  a  blow  or 
<'rush  of  the  abdomen  without  injury  of  the  viscera,  and  may  l)e 
i4)mplicated  when  a  largo  vessel  has  l)een  niptiued  by  exti-avasaticm 
of  blood  into  the  i)Ciitone^il  cavity  or  sub-i)eritoneal  tissue.  Tliei-e 
ai'e  no  8j)ecial  sifjns  of  tliis  injury;  but  restlessness,  a  sensation  of 
sinking,  yawning,  an  anxious  countenances  coldness  and  blanching 
of  the  surface  when  compliciited  by  hiemoiThag(\  with  an  absence 
of  vomiting  and  often  of  pain,  are  said  to  indicate  it.  Pcntonitis 
nearly  always  quickly  suixjrvenes.  Treittment. — Ijike  that  of  peri- 
tonitis. 

SurPURATiox  AND  ABSCESS  may  follow  on  any  injui-y  of  the 
alxlominal  walls,  or  extravasation  of  urine :  or  mav  be  due  to  the 
breaking  down  of  a  blood-tumour  or  syphilitic  gumma,  or  to 
disease  of  the  l>ones  foiining  the  walls  of  the  alnlomen  or  pelvis. 
The  suppuration  may  be  acute  or  chi'onic,  suj)ei-{ieial  or  dtM«p. 
"WTien  deep  it  is  very  apt  to  Ijo  diffuse,  and  extend  along  the  nuis- 
cular  planes  or  l>etween  the  pentoneum  and  transversal  is.  AVlien 
sujKjrficial,  except  as  the  result  of  extnivasation  of  urine,  it  is 
generally  circumscribed  and  often  confined  to  the  sheatli  of  the 
rectus.  Sif/ni<. — The  acute  fonn  is  attended  with  the  general  and 
local  sj'mptoms  of  inflammation,  followed  ])y  those  of  suppuration, 
and  subse([uently,  ])y  the  signs  of  an  abscess.  In  tlie  chronic  form 
thei-e  will  pro]>aMy  Imj  no  constitutional  signs;  but  a  localized 
swelling,  either  su])i'rficial  or  deej),  will  generally  be  present  in 
which  fluctuation  may  bo  detected.  Treatimnt. — Early  and  free 
eviicuation  of  the  jius. 

I<Ul*TUUE  OF  THE  visi.'EUA.-  -The  rujiture  of  an  alnlominal  viscus 
is  always  a  most  serious  accident,  and  one  which  is  fre<iuently, 
though  not  invariably,  fatal.     Canst', — Generally  a  st?\ere  criich  <.»i        ^ 
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till'  ol«luiiicTi,  lid  hctwpiiii  thi'  ImBere  r>f  nulwuy  chiw:  nr  n  kick' 
|jlnw,ortlioim8K4fi'"f  »  wlioL-liiVuilhdiiUI'imwi.  VWWugy.— A  , 
ill  tlin  visoern,  ux(w{it  [KU-hnjis  the  Jiunuroua.  muy  be  ruj)tiimd;  but 
tlio  Uvcr.  intestines,  kidiii-ys,  luid  bisdilor  arc  tbow  mnnt  fmquently 
injiitTMi.  In  rupture  ot  the  Iitdt  nnd  npleon  sovt-re  hieraorrliaiCT 
int<i  the  peritoneal  cavity,  foUowwl  by  poritoiiitis,  Mism-i.  unlMS 
the  pcritonenl  covering  oacttpe*  ruptiini,  wlwu  no  bl'iod  is  extm- 
viuut^d.  In  rupture  vt  tlie  etomu^h,  gnl  I -bladder,  and  intostiiira 
their  oonttaita  esciipe  into  the  {loritoneal  rnvity,  aettiug  up  rapiilly- 
fittol  peritonitiB,  tJiough  in  tlie  foeu  ut  the  atmnauh  und  ^U-bUibW 
tho  wore  immediate  dnuger  in  death  lima  shads.  Bu|>tuiv  uf  the 
intUtftdnu  osoiUly  uceuis  whiMX'  tbu  iluiidenuui  joins  tlio  jejunum. 
The  large  int^wtino  is  mrely  iiijiired  in  ciinN<([iioii«i  uf  it»  |>r<)tM>ttsl 
pusition,  Rtiptun'  uF  the  kidney  \e  n  less  fiitul  itocident.  ns  tha 
orgun  lie«  well  beliind  tlie  peritoni^iim ;  hut  wtiim  the  cruiih  la 
severe  it  may  bu  attended  witli  luitmorrliage  ur  iwritoiiitis.  It  ii> 
liublc  to  bo  EulliAtod  by  pcrinophritic  nliscesB.  For  niptuni  o(  tlic 
bhulder.  atv  Inji'rin  nf  I'rhHt. 

The  ligit*  of  a  raiitiirmi  viscila  nre  oftnti  uhtwiirr,  hut  gmit  shixTk, 
extremis  culUpw,  unil  int«ii«e  loviiliiecd  jiuiii.  toffethur  vitli  the 
hi«tnry  of  n  bbvpto  (TUsh  of  the  abdomen,  piiint  to  mich  «n  injury 
having  <iii.'uiTe<l.  Iteyond  a  siinnian  that  ouu  of  tho  vi»c»m  haa 
h»>n  injunxl,  it  muy  Iki  qnitf  ini))08Mbla  to  localise  the  mischiof. 
Till!  followiiif;  xii^is,  however,  nay  Hervo  lu  indicate  tlie  ]in>bublii 
natiuv  ot  tho  Imioii ;  thu»~l.  In  rupture  of  the  Hrrr  thero  may 
b«  pain  in  Uio  rif;ht  hypoohondi-ium,  iiorhDiis  a  fnutum  of  tho  n\<» 
over  thn  liver,  i#yraptoius  ot  iiitomal  hoLunorrliiige,  inureiuiu  uf  tho 
iK'pdtiu  dulnues  in  cunsequonoc  of  blood  oxtrnvusatioti,  nni]  later 
poritonitta,  jaundice,  and  very  occasionally  diubetes.  When  the 
rupture  ia  iiUKht,  or  the  peritnneal  coTeiing  la  not  torn,  tho  injury 
may  remuiii  unsuapoctod  nnd  tli«  patient  recover.  Ur  utter  n  fuw 
duya  tliii  piiitonuil  covonng  iiuiy  givo  way  and  peritonitis  ensm. 
i.  In  ruptiirw  ot  tbo  tfirm  the  aigns  are  eimilur,  Huve  that  the  pain 
is  reforriNl  tu  the  lnft'mdo,  and  thoro  muy  Ui  incronso  ol  tho  splnnic 
dulTi«M>.  und  iM'rhit|w  tmctura  of  the  rilw  in  tluit  ivgiou.  •'!.  Rup- 
tiiri'  of  tliL'  (f"u»ii7i  ii4  uttendod  witli  cxtrenio  oilhipsci,  und  if  uot 
ru]iidly  futal,  with  iiilonse  jmin  in  lliu  rt-giou  of  tlio  stumiii-li.  free 
irns  in  the  jHtrihmi'al  cnvily  und  hnnru  Ioms  of  liver  dnlneM,  und 
vuuuting  ot  lilowi,  followni  by  [vntoiiitis.  ^.  In  nijitmn  of  tho 
galt'b/iuhlT  tliwi  is  iMiin  in  tho  region  of  tho  bver,  IoHowkI  by 
liKiUised  or  gL'norul  jN-riUinitin,  and  if  the  patient  siirvivn  l^ 
dktetiidon  with  fluid  uf  the  ]>nritonenl  cavity  nnd  great  uiiaciutiun ; 
on  piinctun>,  alriie-atuiursllluid  is  withdrawn,  fi.  In  rupture  nf  tlin 
i'hMihm.  in  udilitiuu  t"  the  (vilUiwe  nnd  ititmiM-  jKiiii  rndiiitiii^ 
Iho  uMoiiieii,  then-  iiiiiy  Iw  vtiiuUng.  tirot  of  th»  iiinlonU  <■! 
atvtitacb,    (iiM)  ol  IuIl',   uiid  llien  ut   ulbutwl  bhiud ;    Uuml  iu 
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stools;  tympanites  with  dulnoss  in  the  flanks;  and,  later,  peri- 
tonitis. 6.  When  a  kidney  is  riii)tiired  there  will  prolmbly  be  a 
history  of  a  blow  or  other  injury  of  the  loin,  increii8e<l  frequency 
of  mictiuition,  blood-staincMl  urino,  luinary  extravasation  in  the 
loin,  pain  and  .si<^ns  of  bnuHing  in  the  lumbar  region,  retrac-tion  of 
the  testicle,  and,  later,  pus  in  the  urine,  and  signs  of  deep-seated 
suppuration  {perinephritir,  ahsccsa)  or  pi^ritonitis.  7.  Rupture  of  the 
ureter  may  give  rise  to  a  fluctuating  retroperitoneal  swelling  con- 
taining urine. 

Treatment. — In  rupture  of  the  liver,  spleen,  or  kidney,  ice  may 
be  appUed  over  the  part,  and  gallic  acid  or  ergot  given  internally 
to  restrain  the  haemoiThage.  Stimulants  must  be  avoided,  but 
fluid  nourishment  should  be  given  in  very  small  quantities  at  a 
time  or  by  the  rectum.  In  rupture  of  the  spleen  the  removal  of  the 
organ  is  i)niba])ly  the  Ixjst  way  of  preventing  death  from  hiemor- 
rhago.  In  rupture  of  tlie  stomach  or  intt>stines  the  abdomen 
should  be  opened,  the  rent  sewn  up  by  a  Ijem])ert's  suture,  and  the 
perit<jneal  cavity  thoroughly  cleunseil  by  irrigation  with  a  weak 
boracic  solution.  SubsfMpiently  the  patient  should  be  kept  under 
the  influence  of  oi)ium  if  there  is  much  pain,  and  nothing  whatever 
be  given  by  the  mouth  for  the  first  twelve  to  twenty -four  hours. 
Nutrient  enemata  and  stimulants,  if  the  strength  flags,  should  be 
administered.  In  i-upture  of  the  kidney  an  incision  in  the  loin  or 
nephrectomy  may  become  necessar}'.  The  swelling  following  rup- 
ture of  the  ureter  may  re([uire  tapping  or  free  drainage. 

Wounds  of  tue  abdomen  may  be  divided  into  the  penetrating 
and  non -penetrating,  according  as  they  do  or  do  not  involve  the 
peritoneal  cavity. 

Non-penetrating  wounds  should  be  treated  like  wounds  in 
other  situations,  especial  cure,  however,  being  taken  to  establish  a 
good  drain,  as  should  they  extend  deeply  they  are  apt  to  be  com- 
jilicated  by  effusion  of  blood  or  suppuration  in  the  sul)-pentoneal 
tissue.     They  are  liable  to  be  followed  by  ventral  hernia. 

Penetrating  wounds  are  such  as  involve  the  ])eritoneal  cavity. 
They  may  be  divided  into  the  following: — 1.  Simple  i>onctr{iting 
wounds  without  injury  or  protrusion  of  the  viscera.  2.  Penetrating 
wounds  with  injury,  but  without  protrusion  of  the  viscera.  3. 
Penetrating  wounds  witli  protrusion,  but  without  injury  of  the 
viscera.  4.  Penetrating  wounds  with  both  protrusion  and  injury 
of  the  viscera. 

I.  Simple  penetiiatin<j  wot'xi'S  wrnrour  injury  or  pro- 
trusion of  the  visceha.  -When  the  \V(nin(l  is  large  then'  will 
usually  be  no  dilliculty  in  ascertaining  tlie  fact  that  the  viscera 
have  escaped  injury.  If,  howover,  tlu^  wound  is  very  small  a 
mere  puncture,  or  madt^  obliquely,  it  may  hv  dilliciilt  or  impossible 
to  say  whether  any  injury  to  the  viscera  has  beew  v^L^wvi,  v>\ /wvvivisA^ 
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whether  the  abdominal  cavity  has  been  penetrated.  In  such  a  case 
it  has  hitherto  been  taught  that  the  wound  should  on  no  account  bo 
probe^  for  the  purpose  of  settling  the  point,  but  the  patient  treated 
as  if  the  wound  had  penetrated,  and  had  not  injured  the  viscera. 
If  all  antiseptic  precautions  are  taken,  however,  it  is  questionable 
whether  the  safer  course  is  not  to  thoi'oughly  exploi-e  the  wound, 
not  only  by  probing  but  by  enlarging  it  if  necessary,  so  as  at  once 
to  ascertain  whether  it  has  penetrated  the  peritoneum,  and  whether 
the  viscera  have  escaped  injury,  and  not  to  wait  till  the  diagnosis 
is  settled  by  the  onset  of  peritonitis.  Whore  thei*e  are  signs  of 
internal  hsemorrhago  no  surgeon  would,  I  presume,  hesitate  to 
search  for  the  bleeding  vessel.  Treatment, — Large  wounds  should 
be  thoroughly  cleansed  with  weak  boracic  acid  lotion  (2  j)er  cent.), 
and  united  with  fishing-gut  or  silk  sutures,  which  should  be 
passeil  thiough  the  peritoneum  as  well  as  the  edges  of  the  wound 
so  as  to  bring  the  two  free  surfaces  of  the  serous  membrane  into 
contact.  If  this  is  not  done  the  discharge  from  the  deep  part  of  the 
wound  may  make  its  way  into  the  |>eritoneal  cavity  and  sc»t  uj) 
Ijeritonitis.  In  the  ease  of  punctured  woimds  it  has  usually  been 
the  custom  U)  merely  close  them  and  apply  some  antiseptic  dressing. 
As  a  rule,  however,  it  will  jn-obably  be  safer  to  enlarge  them,  and, 
having  ascertained  that  the  viscera  have  escaped,  to  treat  them  as 
described  above.  In  any  case  the  patient  should  be  placed  at  abso- 
lut(i  rest  in  bed  and  fed  by  the  rectiuu  or  by  small  quantities  of  iced 
milk  for  the  first  few  days.  Many  siu-geons  would  give  opiiun  in 
small  doses ;  but  it  is  not  necessary  unless  there  is  pain.  Should 
jwritonitis  su|)ervene  it  must  be  treated  as  described  imder  that  head. 

II.  rKNETHAlING  WOUNDS  WITH  INJURY,  BUT  WITHOUT  PROTRU- 
SION OF  THE  VISCERA.  —When  the  wound  is  large,  and  the  injured 
viscus  can  be  seen,  the  nature  of  the  injury  will  probably  be 
obvious.  When,  however,  the  wound  is  small,  unless  there  be  an 
escape  externally  of  fieces,  gas,  bile,  urine,  or  the  contents  of  the 
stomach,  thero  are  no  primary  signs,  with  the  exct^ption  perhaps  of 
♦•mphysema  about  the  wound,  absolutely  diagnostic  of  a  viscus 
having  been  injured.  Intense  pain,  and  extn^me  collapse,  if 
])res«Mit,  no  doubt  point  to  such  an  injury'  having  probably  oceun*ed; 
but  Ixjth  pain  and  sliock  are  so  varial)le  as  really  to  afford  little 
guidance.  Later  the  presence  of  free  gas  in  the  peritoneal  Ciivity 
and  the  escape  of  blood  from  the  anus  makc^  it  highly  probable  the 
int4\stinc  has  Im'cu  wounded.  In  a  doubtful  case  of  wound  of  the 
intestine  the  rectum  may  Ih*  inflatetl  with  hydrogen  by  Senn's  rubber 
baUoon.  If  the  gut  is  wounded  the  giis  will  escape  through  the  rent 
into  the  j)eritoneum  and  thence  through  the  external  wound,  where 
it  will  ignite  on  a])plying  a  light,  thus  settling  the  diagnosis.  Li  a 
dimbtf  ul  wcjund  of  the  stomach  this  viscus  may  be  inflated  by  a  tube 
pajsid  through  the  mouth.     The  tympanites  will  be  confined  to  the 
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stx)macli  if  the  discus  is  Bound,  or  spread  to  tl;e  rest  of  the  abdomen 
and  efface  the  liver  dulneaa  if  it  is  injiu-od.  Any  of  the  viscei*a 
may  be  impliaited ;  but  wounds  of  the  liver,  gall-bladder,  spleen, 
and  stomach,  are  much  loss  common  than  wounds  of  the  intestine. 
The  dang(»r  to  he  apprehcnde<l  is  hoemoiThage  in  the  case  of  the 
liver  or  spleen,  extnivasation  in  the  wise  r)f  a  hollow  viscus,  and  in 
all,  peritonitis.  The  amoimt  of  extravasation  will  de])ond  upon  the 
size  of  the  wound,  and  whether  the  viscus  was  distended  or  empty 
at  the  time  of  injury ;  when  the  wound  is  a  mere  puncture,  there 
may  be  none.  If  the  extravasation  is  but  slight,  or  escapes  ex- 
ternally through  the  wound  in  the  parietes,  it  may  be  cut  off  from 
the  general  peritoneal  cavity  by  a  local  peritonitis,  and  the  patient 
recover.  An  extensive  exti'avasation  is  always  followed  by  diffuse 
septic  peritonitis,  which,  unless  surgical  measiu'es  are  undertaken, 
will  certainly  prove  fatal  in  a  few  days.  Treatment. — 1.  If  the 
wound  in  the  parietes  is  extensive,  the  injured  viscus,  if  the  stomach 
or  intestine,  should  be  di*awn  gently  through  the  aperture  and  the 
wound  of  its  cx)at8  united  by  liembert's  sutures.  Shoidd  the  in- 
testine be  torn  completely  across,  its  continuity  should  be  restored 
by  some  form  of  circular  enterorrliaphy,  as  Senn's,  Maunsell's. 
or  Paul's,  ov  by  Sonn's  bone-jilates,  or  by  Murphy's  button.  If 
its  coats  are  much  lacerated,  the  lacerated  i)ortions  should  Ik)  first 
excised.  These  methods  have  so  reduced  the  tini«'  recjuired  for 
restoring  the  continuity  of  divided  int^^'stinc  that  only  in  exceptional 
cases  should  the  patient's  general  (condition  render  it  necessary  to 
draw  the  injurcMl  gut  into  the  wound,  stitch  it  to  the  parietes,  and 
make  an  artificial  anus.  In  gunsliot  wounds  of  the  intestines  Senn's 
inflation  method  is  useful  in  detennining  if  there  1h;  one  or  morti 
w<>unds.  Th<*  ivctum  is  first  inflated  and  th»»  lowest  wound  deU'ct^^d 
by  the  escap<»  of  tlic  gas.  This  wound  is  then  sutured,  the  inflation 
repeated,  and  the  gas  extends  up  to  tho  n«^xt  woiuid,  and  so  (►n.  If 
the  liver  is  wounchnl  an  attempt  may  be  niadf  to  unite  the  pi>ri- 
ttmeal  siu'face  by  sutiu'es,  or  if  th(^  wound  is  deep  it  may  Ix*  plugged 
with  iodoform -gauze  and  the  wound  in  the  parietes  be  left  partially 
open  for  tlie  jnuposes  of  drainage  and  the  subsequent  removal  of 
the  plugs.  If  the  tjiilUltlmlfhr  is  penetrated  the  wound  shoidd  l>e 
sewn  up,  or  the  edges  of  the  wound  if  lacerated  stitche<l  U>  the 
abdomintil  parietes,  or  the  gall-bladdi'r  removed.  If  the  spiff n  is 
injure<l  extirpation  of  th(>  organ  appears  to  ])e  the  best  method  of 
arresting  tlie  otherwise  fat4il  luemorrhage.  After  th(^  wounded 
viscus  has  In^en  treated  in  one  or  othiT  of  the  ways  described 
above,  the  peritoneal  cavity  should  be  thoroughly  cleanse<l  from  all 
blood  and  other  extravasation  by  irrigation  with  warm  wat(»r  or 
boric  acid  solution  (2  per  cent.),  and  the  wound  in  the  pariet<.s 
closed  as  after  a  simple  penetrating  woimd ;  or  if  it  remains  doubt- 
ful how  far  the  cleansing  has  been  successful,  a  Keith's  difli^-t\3>J^ 
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ehoiild  be  intwrtod,  packed  round  vitli  iodotorm  gauKe,  and  tho  wound 
in  the  pari(>toa  Itft  partially  open.  2.  If  the  wound  m  the  pariet^ 
is  nnall,  the  safer  coursp  is  probahly  t')pnlar({e  thp  wound,  niul  tn-at 
thp  woiiiiilcd  visc-UB  as  dpscril)«l  above.  Tho  yfiirriil  trrtitmrnt  cou- 
Bist«  in  the  ndniiiiistratiiin  of  o]iiuTn  if  there  is  niurli  pniii ;  obstinenro 
from  all  nutiiiiieiit  tuketi  by  the  month  (or  the  first  day  or  so  and 
Bubseqiient  feeeb'nR  with  finall  quantities  of  ieetl  milk,  &v.,  an<l 
the  emiilnynieiit  of  nutrient  encmata.  Abi<olute  rest  is  imperatiie. 
Should  peritonitis  wiiNTvene,  it  must  be  treated  a«  iltseribed  under 
that  head. 

Afethnl  n/  uniting  iwwH(7«i  iiittitine. — If  tho  wound  w  email  (a 
mere  puncture)  it  has  usually  been  taught  that  no  suture  will  be 
required,  sineo  the  mueous  membrane  will  pnitnide.  block  up  the 
wound,  and  prevent  extravasation  until  tho  wound  has  healed  by 
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inint<)ry    exudation    from   the    perit'incnl   snrfaee.      Gross's 
l«rinientM  on  dogs  show,  however,  that  the  protrusion 


membrane  is  not  always  sufficient  evcTi  in  minute  wounds  to  prevent 
tho  cscaiH'  of  ficcal  matter,  tt  would,  therefore,  appear  to  be  the 
bett*r  prnotico  in  all  cases  to  sew  up  the  wound,  however  small. 
This  is  now  usually  done  by  interrupted  sutures,  the  two  peritoneal 
surfaces  lieinf^  jilaced  in  contact.  The  sutures  are  best  apjilicd  by 
LemhiTt'smeOiod.aashciwnin  theaccoin|)anyingdia(rram(l;'ig.  127), 
in  which  it  is  seen  that  the  suture  passes  through  the  ]K<nt«neal 
and  inusculnr  coats  only,  avoiding  the  mucDUs  membrane,  sineo  il 
this  is  includul  there  is  danger  of  peritonitis  from  leakage  along  the 
thread.  Thi'  sutures,  which  may  consist  of  lino  I  'hina  silk,  should 
be  intriHliicil  alHiut  two  lines  from  tho  edge  of  the  wound  and 
brought  out  at  tho  margin  of  tbe  serous  coat,  and  then  [Hissed  in 
the  iftmo  maimer  on  tho  opposite  side  (Fig.  128).  If.  however,  the 
edges  are  lacerated  the  sutures  should  he  introduced  further  from 
tie  wound,  and  brought  out  a  good  Une  trom  tbe  margin,  eo  as  not 
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to  inolude  the  ImtustiI  tinxiioR,  Hiiffli^iriit  siitiiri'H  hIiouIiI  1m.'  |KV>scd 
to  onBiim  the  jiarts  liciiif;  ovoryirhon'  in  ii]ipumti')ii.  niiil  nhDiilil  not 
Ik»  tiwl  too  tightly,  lent  giiiifjrciip,  thi;  cnii  muni  put  aniiv  of  iioti- 
iinion,  Piiitu<<.  The  piiritoiiwil  HUvfmi's  thiiw  iiliKiil  in  rmitiict  iiiiit*" 
by  adbetdvp  infiHiniiiiition.  Tho  tnitiircH  citluT  ii<iiiiiiii  <-iii-yijtG<l.  or 
lUwrutc  through  thd  iiiiiciium  inymbrmio,  ami  drtip  into  the  interior 
of  thf  boirel.  It  is  iLot  Kafv  to  sutiini  tho  wouiiri  — (1)  when  tho 
wounil  runs  loiigitiiduinll\  ali  np  thu  mcsfiitprii:  iwiHtt,  inasmuch 
ae  gnn,jreno  of  the  jiiirt  rut  uff  from  its  viisculjii'  siiiijily  will 
inevitably  ensue    {2)  when  suturing  would  rt'ilwe  tho  lumen  of  tho 
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Fioa.  12^110.1  130.~SranriV  mcthoif  uC  circular  cntcrorilmi.Iij-,  i;.  linbbor 
riDg.  s.  ConlitiiioiiM  suture.  H.  Mi-sciitcr;.  R:<.  iU't;iiiiin^  iiuturv.  Tlio 
margin  of  intestine,  [  in  Fi^'.  1211,  ia  bhoon  turned  iu  nt  i.i  m  Piy.  1-'!0. 

pit  to  more  than  halt  its  normni  size  ;  (it)  when  thoro  in  much 
bruising  of  tho  put;  (4)  when  then;  aiv  several  wiiuuilw  close 
t<^ther.  In  such  cases  tli"  injured  portion  of  tho  iiitestino  xhonld 
bo  excised  and  the  two  ends  united  liy  eiimo  torin  of  eireulu* 
enteron'ltajihy,  or  an  intt^stiiiul  anashuniiaiM  mny  be  fonunL 

(,'ircuhr  tiitrrorrhtiiihi/  is  the  union  i)f  tliii  onils  nf  thi'  coiniiletidy- 
diTided  intestine  with  the  ]ieritoneal  snrfaci's  in  confcu't  by  ii  row  of 
enturcB  around  the  circunifereiice  nt  tin;  l>o«cl.  Tlir  I.finl>eit 
iDothod  of  a  single  row  and  tho  CKemy-I.enilsTt  nietliiKlof  n  ilcmhle 
row  have  in  recent  yeuw  uituully  been  eniiiloyiKi.  Tliii  iibj<'<lion  tn 
the«o  inothoda  are  the  great  number  of  sutures  reiiuircd,  and  lienco 
tho  length  of  time  consiimei  in  tho  ojwration— a  wriiiws  Aw^^W'i..    i 
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in  abdominal  cases — and  the  danger  of  extravasation  at  the  mesen- 
teric attachment.  Many,  therefore,  employ  Senn*8  modification  of 
Jol>ert*8  suture,  or  Maunseirs,  or  Paul's,  method  of  suture.  Senn'a 
mcthi^L — Having  determine<l  which  is  the  upper  end  of  the  intes- 
tine, as  by  ai)i)lying  to  the  surface  of  the  peritoneal  coat  a  little 
common  wilt,  which  causes  ascending  peristalsis  (Xothnagel's  tt^st), 
line  the  lower  end  of  the  uppt>r  portion  of  the  bowel  with  a  soft 
pliable  rubber  ring  half  an  inch  wide,  made  by  stitching  together 
the  ends  of  a  rubber  band  by  two  catgut  sutures.  Fix  the  ring  by 
sewing  its  lower  margin  with  a  continuous  catgut  suture  to  the 
cut  end  of  the  bowel ;  the  ring  prevents  bulging  of  the  mucous 
membrane  and  causes  the  end  of  the  bowel  to  slightly  taper,  and 
thus  aids  its  subsequent  invagination  (Fig.  129).  Pass  two  catgut 
sutures  with  a  needle  at  each  end  from  within  outwards  through 
the  ui)j)er  margin  of  the  ring  and  all  the  coats  of  the  bowel,  one 
suture  near  the  mesenteric,  one  near  the  convex  surface  of  the 
bowel.  l*ass  the  other  end  of  the  sutures  through  the  peritoneal 
and  muscular  coat  of  the  distal  portion  of  the  bowel  about  a  third 
of  an  inch  from  its  cut  margin.  Whilst  an  assistant  draws  on  the 
four  ends  of  the  two  sutures  turn  in  the  margin  of  the  upper  end  of 
the  distal  portion  of  the  gut  evenly  by  the  aid  of  a  director,  and  at 
the  same  time  invaginate  the  ring-lined  proximal  porticm  of  the 
intestine  into  the  distal  portion  (Fig.  130)  to  the  extent  of  the  whole 
width  of  the  ring.  Tie  the  sutures  only  sufficiently  tightly  to 
pn»vont  disinvagination.  Th(<  two  jieritoneal  siuiaces  are  thus  held 
in  close  contact  by  the  rubber  ring.  The  intestinal  contents,  says 
St*nn,  pass  frf»t»ly  through  the  lumen  of  the  ring  from  above  down- 
wards, and  ('scui)e  from  below  is  impoKsible,  as  the  free  en<i  of  the 
intussuseipic^ns  st'cures  accurate  valvular  closure.  The  catgut 
sutures  fixing  the  ring  are  absorbetl,  and  the  ring,  reconvei-te<l  into 
a  band,  is  i>asHed  }M»r  anuin.  Tlie  invagination  sutures  are  believed 
by  Senn  to  Im?  reinove<l  by  substitution  on  the  part  of  the  tissues, 
lienee  tlu^  piuictures  of  the  bowel  remain  close<l  and  extravasation 
is  jnevented.  ManuselVs  iiifth(Mf. — ]3ring  the  two  ends  of  the 
divi(l<Ml  ])owel  together  by  two  temporary  sutures  i)as8ed  through 
all  the  coats,  one  sutun*  at  the  mesenteric  attachment,  the  other 
oj>])osite.  The  mf?senteric  suture  should  close  the  little  triangle 
where  the  nies<*ntery  is  i-efleeteil  from  the  gut.  liCave  the  long 
en<bi  of  the  sutures  intact.  Pass  them  u])  the  lumen  of  the  proxi- 
mal portion  of  the  lM>wel  and  out  through  a  longitudinal  slit 
])reviously  nuide  in  its  wall  opp<:>site  the  mesentery,  and  about  an 
inch  from  its  cut  end  (Fig.  131).  Draw  on  the  sutures,  and  the 
distal  or  smaUcr  end  o  (Fig.  133)  will  hm  invaginate<l  into  the 
l)roxinial  or  lurg^-r  end  li,  and  thence  puUtnl  out  of  the  longitudinal 
incision  in  tlie  wall  of  the  proximjd  portion  H.  From  Fig.  132 
Jt  wj'JJ  be  8(.'vn  that  the  serous  surface  of  the  two  portions  are  in 
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Fin'lSI.— MiuKK-llMiirthn-l    t    iif   lur  <'nli>ri   r1ui|hj     ah      Irrit  i«1  nmiriilir 
■lilUI  portloiiH  »f  i|ii1.'l«l  liilHtln^.  iiii<l '|k»nh1  .hi!  llinHicli  loiiKitiuliiul  iilit  »uu1r  in 
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accurate  apposition  all  round.  Whilst  an  assistant  holds  uj)  the  in- 
testine by  the  temporary  sutures,  di-awing  them  gently  apart  so  as 
to  render  the  lumen  of  the  invagination  an  oval  slit,  ])ass  a  straight 
needle  armed  with  fine  silk  acToss  the  slit  a  quarter  of  an  inch 
from  the  cut  ends  through  the  whole  thickness  of  the  four  walls  of 
the  intestine  (Fig.  l.S.']).  llook  up  the  sutiu'e,  divide  it  and  tie  each 
half.  In  this  way  twenty  sutiu'es  can  he  passed  in  ten  transits  of 
the  needle.  When  sufficient  sutuies  have  been  applied,  cut  short 
the  temporary-  sutures  and  reduce  the  invagination  by  traction  on 
the  two  portions  of  the  gut  and  close  the  longitudinal  slit  by  a 
continuous  Lombert  suture.  On  the  completion  of  the  operation 
the  peritoneal  surfaces  are  accurately  in  contact,  and  the  Imots  are 
all  inside  (Fig.  134).  Maimsell  paints  the  wound  with  Wcilfler's 
mixture  of  alcohol,  glycerine  and  colophonium,  and  dusts  it  with 
iodoform.  The  only  objection  to  the  method  is  the  infliction  of  the 
longitudinal  wound.  PauVs  Method, — Insert  a  Paul's  decalcified 
bone- tube,  to  which  is  attached  a  needle  and  double  silk  ligature 
to  form  a  traction  thread  (Fig.  135),  into  the  proximal  end  of  the 
intestine ;  sew  this  end  of  the  intestine  to  the  tube,  closing  the 
triangular  interval  at  the  mesentery.  Pass  the  needle  and  ti*action 
thre^id  thiough  the  lumen  of  the  distal  portion  of  the  intestine,  and 
bring  it  out  through  the  wall  3  inches  down  (Fig.  136);  unite  the 
cut  ends  of  the  lM)wel  by  continuous  suture ;  draw  on  the  traction 
thn?ad,  and  thus  invaginate  the  upper  into  the  lower  portion, 
l)eginning  the  invagination  immediately  below  the  line  of  union  ; 
fix  the  invagination  by  Iieml)ert's  sutiu-es  (Fig.  137).  Pull  the 
tmction  thread  tight ;  cut  it  off,  and  allow  en(Ls  to  pass  back  int^) 
the  bow£»l.  The  condition  of  the  parts  at  the  end  of  the  oj)eration  is 
seen  on  section  in  Fig.  138.  The  bone-tube  is  disintegrated  and 
p:issod  per  animi. 

Intestinal  anastomosis,  or  the  restoration  of  the  continuity 
of  the  intestine  after  complete  division  or  excision  of  a  por- 
tion may  be  done  by  Senn's  plates  or  Murj)hy*s  button.  Senti'd 
Method. — Having  let  w^hat  fsoces  will  escape  from  the  proximal 
portion  of  the  intestine,  clamp  both  the  proximal  and  distal  portions 
about  live  inches  above  and  below  the  divided  spot  by  passing  a  piece 
of  indiarubber  tubing  through  a  small  incision  in  the  mesenterv'  and 
tving  it  sufficiently  tightly  to  prevent  any  further  faecal  soiling  of 
the  parts,  (^r  if  the  rub]>er  tubing  is  not  at  hand  the  bowel  may  be 
claiiij)ed  by  a  large  safety-pin.  Invaginate  the  divided  ends  with 
the  jK'ritoneal  surtaces  in  contact  and  luiite  them  by  a  continuous 
sutiu-e  ])a8sed  through  the  p(?ritoneal  and  muscular  coats  (Fig. 
139,  A  a).  Make  an  incision  about  an  inch  in  length  along  the 
convexity  of  each  portion  of  the  intestine  between  the  sutured  end 
and  the  rubber  clamp.  Ir83rt  into  each  incision  a  Senn's  bone- 
plato  properly  tZireadod,  as  shown  in  ¥ig,  Ul,  with  four  fine  aseptic 
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Pio'135. — Paul's  lone- tube,  with  double  silk  ligature  fr»r  forming  tmciion 
thread  fixed  to  holcH  in  the  hilie  at  3  3.  1.  Dintiil  end  perforated,  with 
holes  for  sewing  to  bowel.     2.   Needle. 


Fig.  136. — Gut  ready  for  invagination  in  Paul's  methotl  of  enterorrhaphy.  1. 
Proximal  end  of  gut,  with  tube  sewn  in.  2.  Distal  end,  with  traction 
thread  (3)  passed  through  its  wall. 


Fio.  137. — Condition  of  parts  in  Paurs  niethotl  of  entcrorrhai»hy  when  opera- 
tion is  completed.      1.  The  intussuscipiens.     2  2.   Leiiibert's  Kutures. 


Fia.  138. — Section  of  parts  shewn  in  Fig.  137.    1.   Bone-tube.    2.  Traction 
thread  cut  short.    3.  Proximal  end  of  bowel.    4.  Distal  end  invaginated. 

china  silk  sutures.  Pass  the  lateral  sutures  from  within  outwards 
through  all  the  coats  of  the  intestine  a  line  or  two  fi*om  the  margin 
of  the  incision  and  bring  the  longitudinal  sutures  out  through  each 
end  of  the  incision  (Figs,  139,  140).    Now  place  eae\i"^T^cy[iQl\»ftfc 


SM  IXJPKIES  Op 

intnrtine  corresponding  to  the  situntion  of  tho  licin^plnt««  np] 
ti)  mch  other,  and  having  ei'arifiMl  the  g«roiiH  siirriuvii  lightlj' 
tlip  point  of  a  needle  to  nid  Bnh»wiueiit  ndhmriiin,  tin  each  iif  thv 
fitiir  Bijtures  coming  froin  chip  hoiiP'platti  to  the  cuiredpuinliiiK 
aiitiiro  from  the  othw,  jiwt  i>ufflriently  tightly  t"i  keep  th"  wnll  nf 
the  Intestine  between  the  plutm  in  ramtaet.  Tiiek  in  tixv  liuotM 
bi>iwt>«in  the  approxiniatoil  wnnm  HiirfdceM  and  apply  rouriil  the 
line  of  approximattoti  for  gtvuUT  safety  an  oniinibil  graft  (t'i);.  14:^]. 
On  removing  the  claniji*  thn  ixiiit*iit»  flow  n»  tihnwu  by  the  arrow  ia 
Fig.  HO,  through  the  eeiilml  hole  in  the  bone-phitce  and  til8 
rision  in  the  waUn  of  tl)o  gilt  from  tho  jiroximol  tn  the  difltnl 
uf   intestine.     Tlie   iKine-pUlcH  luiUl  the   parti' 


,.r  tt>..        ' 


Flu,  nf .— M^lbol  of  loruiiu)!  on  inlHtiunt  .innshmiMiii  bjr  St'nn'i  lianB-|i 
■ri«r  I'AUiploto  <liiiiiion  of  Iho  lw«rl.     Thi  iliiiitn]  cixli  eUmd  bj  « 
UnniHiii  Lcmbtn'ai 


coiiUt't.   prevOTitiwg  any  Itnkitp'  "'    fi««*«    till  finu   uition 
■m-urrod.     Tliey  iiltinmtiOy   UH^iime  disMilvnl,  and,   lugotluir 
the  HUture*.  iiri'  Jiawml  pw  uiiutii.     The  lulvantugr.-i  of  thin  iiwthMl 
over    i:irc'iilnr    enteronhHphy   «"   priirtisoil   by   tii«i   Tjt>iiilx>rt  Htiil 
('i!«my-I^iiil*rt  i«iituru  an-  that  it  11*11  In-  itoiio  in  a  iniieh  nhurtor 
tiiui-  [a  >|»iirl<T  of  lui  hmir  ?■)  iind  hence  greutly  niimiiiitu-s  tha 
from  idiiKk.     It  nl«i  npix-ori'  iilteiidwl  with  low  diuiger  of 
IwritonitiK  fnnu  llie  (K.sKililJty  i>(   l<<iikitgi^>  Ijotweeu  tliu  ■utiuw 
the  peiietmlioD  of  lli"  miinni"  eimt  by  0110  of  the  Ijembort 

The  ainrnliil  qT>ift  in  made  by  inittin);  »  piti*  of  ciniimliiiii  olnnl 
nil  ineh  wido  aulfli'iently  Imig  to  rmdrclo  tlie  intoatitio  (Fij.  142). 
It  i«  pland  over  the  Uu'^  ut  uniuii  und  fixeal  by  catgut  autunw  to 
tli>  iDtBeiiter}',  tlio  Htitehpo  being  parallel  to  tlia  niewnt^ric  ve«M* 
//  uUaraa  ntry  nipidly  to  the  iut«atinv,  but  tlus  adhctuon  maj 
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Pia.  HO.— DiabT.im  of  intwtine  uiiitcit  bj  Senu's  pliites.  Tlie  nrrow  fibo' 
the  w»y  in  wljith  tbe  ronlentu  of  the  buwel  jkiks  llirough  the  plaka  ai 
iacLBion  in  the  «nlJ  of  the  buw<l  from  tlic  uro\i[ii;U  into  Ibe  ilistal  mrtion 


Piu.  141.— A  Senn's  decnkilicd  Uoue-plato  lliresck'd  rcnily  for  nse.  A  linu 
cbiiu  Hilk  suture  witli  a  loop  iit  ono  ciiil,  the  siic  of  Uie  aiHirtiirc  iu  tlie 
jitate,  is  iKtFscl  t)jrri3gli  one  of  tlie  autuie  holes,  luiil  to  this  loop  Iho  tliroe 
other  sntureH  [kixsciI  tliroii;{li  tbe  Ihreu  remaiulng  bolua  arc  Bvcurety  tied. 
The  pl»t«a  bHoiiIiI  be  kept  in  aluuhol. 

Plu.  lis.— IWlion  of  iulentine  witli  line  of  Kiiture  vovered  t.j  omental  graft. 
I.  Intestine,     m.  lliwenterj.      o.  Graft,     s.   Sutaro  fixing  Kraft. 

iicit;lbrutctl  hy  li;;litly  >s('!ii'ifyiii{f  thu  iX'iitiitK^il  crnit  of  thu  ititi'stiiio 
to  whifli  the  (^ult  is  Ut  bf  ajiiilicd.  It  ia  of  scniix-  iii  piH;M'iitiug 
extravnsatiou  ehuuld  a  leokogu  oucui'  tlu'ough  a  stituh- wound,  &c.         a 


It  lak'nil  nnastumOBis  in»y  be  quickly  oocorapliiilieil  without  suturtFU. 
The  button  consists  (Fig  143)  of  two  halves.  The  male  half 
a  Dprinj;  fluiigo  r  for  keeping  up 
pressure  on  tho  ajiproximatei  in- 
testine. The  two  springs  e  »,  pro- 
jecting through  o|>eDings  in  the 
hollow  sl«ui,  iLct  as  the  male  throad 
of  a  acrow  when  tho  shank  is  tele- 
scoped within  the  st«>m  of  tlio  fcinalo 
halt  B.  Tho  iutcetino  having  bu«n 
clarapeil,  as  provioutily  deMiilxHl, 
pudi  the  numiiig  tlircud  (Kig.  N-l) 
by  the  nvei'hiind  Htitfh  (b)  I'oiind 
the  cut  cud  iif  the  iutt^t«iic,  bo- 
ginning  ami  ending  op|irisite  the 
uioaoutoric  utt«rhTii<-iit.  ( l[io  n-tuni 
B^toli  (ri)  Hhiiuld  1)0  takoii  at  the 
mesenteric  iittachmctit  to  clow  tho 
triangular  interval  («)  which  exists 


Fiu.  143.  Mmplij'H  Uiittuii.  «.  M-^h 
half.  b.  Ki.-ti>:.lc  l>:iir.  J'.  t!]>rmg 
Hango.  »  .1.  KpriiiKi  I'mjectiiig 
through  oiieiiint"!!  in  liullnur  iileiii. 
Port  «l  tliu  c.ii>  iif  lliK  ii.:ik'  hi!f  liiw 


M*thoi1  of  *|>pl;ing 
* 'liuckoring  thread"  (6)  prepuB- 
lor;  to  inaerting  tfae  button. 
At  a  Ifae  method  if  applying 
the  return  ctjlch  *o  aa  to  cIom 
the  trinngular  iaterial  {<)  at 
the  reflertioD  oF  the  menatery 


at  the  reflect  ir>ii  of  Ihr  niesentcrj-  from  tho  gut-  Insert  one  half  of 
the  button  ill  the  I'liil  thus  jiU'iiaifil,  tighten  the  running  throad  so 
that  the  int>'stiii>'  ii<  puc-ki'i-dl  n|i  luunil  thu  nlem  of  the  button,  tie 
tbo  cndM  of  Ihi'  thn'iicl  and  cut  them  short.  Hecur<!  the  other  half 
o/  the  button  in  u  ItJcu  mitnuor  iu  the  other  end  of  the  intestine 
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(Fig.  145).  The  mothwl  of  holding  tho  button  during  insei-tiou  is 
shown  in  Figs.  147,  14H.  Press  tho  two  liulves  togtither,  and  tho 
jK.Tit<meul  surfaces  are  held  in  close  and  accurate  contact.  Tho 
grout  advantage  of  the  ojjcration  is  the  rapidity  and  ease  with 
which  tho  union  of  the  intestine  can  lx>  <»fte'ct<Ml.  The  disadvantiiges 
arc — 1.  That  a  large  foreign  body  is  h^ft  in  the  intestine,  where  it 
may  become  a  source  of  dangcT  during  its  passage  to  the  rectum, 
and  2.  That  since  tin;  button  frees  itself  by  causing  gangrene  of 
the  compressed  i)ortions  of  intestine,  whilst  the  adhesion  of  the 


s;^-^??' 


Fio.  1-1.7. — Miirphy'b  method  of  cml  to  cml  approximation  of  diviiled  intefitine. 
The  male  aii<l  foinalc  balvcM  of  the  button  are  HccurtMl  in  the  eudK  of  tho 
divided  f,ait  l»y  the  **  puckering  threads,"  and  ready  to  he  pressed  the  one 
into  the  other. 


Fro.  14t5. — To  show  tho  raethful  of  passint^  the  running  throa«I  for  fixing  the 
half-hntton  in  Murphy's  method  of  hiteral  ana.stonjf».si.s  uf  intestine. 


serous  sin  laces  occurs  outside  the  gras]»  of  the  instrument  thei*e  is 
|K»rhaps  a  risk  of  tlie  gangrene  sj>reading  too  far  and  of  ]»erforati(m 
or  non-union.  However,  wliilst  condcMnned  by  sonic  surgeons  tho 
method  is  lii^lily  spok^'u  of  by  others  who  have  used  it.  Tho 
techniipie  of  lateral  anastomosis  with  Murpliy's  butt(m  is  similar 
to  that  of  the  end  to  end  a])proximation,  and  r<'<[\n'res  no  separate? 
description.     (See  h'ig.  IH>.) 

III.    PKNKTIJA'riNd    WOl'NDS    WITH     I'liOTUl'SlOX     IHT     WITHOUT 

INJl'KY  OF  THE  vis<Ei:A.-  -The  protruding  viscus  is  nearly  always 
a  portion  of  intestine  or  omentum.     It  should  Ikj  clciw.w&vi,^l  "^ 
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some  weak  antiseptic  lotion,  and  returned  by  gentle  uniform  pree- 
sure  into  the  abdomen,  care  being  taken  not  to  force  it  between  the 
perit«neum  and  fn^eia  transvcrsalis.  If  the  wound  of  tbe  parietee 
is  too  email  to  hIIow  the  vibcub  to  be  returned  eaiiily,  it  should  be 
caatioiiely  tMilargod.  The  wound  ohoiild  then  be  cliised  in  tbo  way 
already  dcacribed.  If  the  portion  of  inte»tina  is  fongeatcd  or  in- 
flamed, it  should  still  bo  repbicud.  If  guTigrenous,  however,  it 
should  on  no  account  be  returned,  but  the  gaiigi'onoiM  portion 
oxcined  and  the  continuity  of  the  gut  ret<tured  by  uiieof  the  methods 
already  deiscribud,  and  replaced  in  the  abdomen.    In  exi:cptional 


— .Sliowiug  inctlml  of  liotilin);  fvmulu  half  of  Lutton  for 


ca-4>H  it  limy  Ih'  b'ft  i"  ii7",  uii  incision  niaili:  into  it,  uiid  an  artiacjid 
unus  thus  f<inn(it.  A  l'lln)^'r<tell  poiiiun  of  oinentuiu  slioidd  be 
]igutun-<l  and  iiit  off.  iind  llit-  Htiiiii]i  returned ;  a  pungrciiouM  [lor- 
tion  Khonid  U-  cut  off,  und  Iht-  stnmp,  wliicli  is  inxibubly  already 
adhen-nt.  wpaniU'il  from  the  iiarii-tfs,  Jipitui'cd  at  a  healthy  iqiot, 
th'-  diseasjil  |Kirt  cut  uway,  mid  tin-  stump  rcturuwl.  The  general 
til  fit  II  lent  should  \f  thi;  siiim:  us  that  liefoni  dusiTibi-d, 

IV.  I'KXETHATISH  WOTMia  WITH  BOTH  PBOTlirsION  AXIi 
i\jritv  UK  THE  viscKUA.— Till'  pi-otrudiii  viw'Us  ih  ni'Uily  always 
a  p.iitiiiii  of  thu  Miiiill  iutei-tiiie.  The  wound  i.hoiJ<Hio  uniftd  by 
futiiiv  ill   thv  WHY  already  desciibed,  and  the  intestine  then  re- 
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placed.  If  the  intestine  is  completely  divided  it  may  be  united  by 
one  of  the  methods  already  described,  and  returned ;  or  an  artificial 
anus,  under  some  circumstances,  may  be  made.  If  the  wound  is 
high  up  the  intestine  the  former  procedure  should  be  the  one 
adopted. 

Traumatic  peritonitis  may  be  set  up  by  any  of  the  injuries 
above  described,  and  may  either  remain  localized  as  a  simple 
inflammation  to  the  neighbourhood  of  the  wound  or  other  injury, 
or,  as  is  more  frequently  the  case,  may  becx)mo  diifused  over  the 
whole  peritoneal  cavity,  when  it  assumes  a  soi)tic  character,  and 
terminates  in  blood-poisoning  from  the  ab8ori)tion  of  the  chemical 
.  products  of  putrefaction. 

The  simple  lorafized  variety y  after  gluing  the  parts  together,  and 
thus  preventing  the  spread  of  the  inflammation,  usually  subsides ; 
but  it  may  terminate  in  suppuration  and  the  formation  of  a  circum- 
scribed abscess,  which  may  biu^t  externally,  into  the  intestine,  or 
into  the  general  peritoneal  cavity,  then  setting  up  diffuse  peritonitis. 
The  diffuse  i^rieii/  is  generally  due  to  extravasation  of  urine,  blood, 
bile,  or  the  contents  of  the  stomach  or  intestine,  or  the  breaking  of 
an  abscess  into  the  peritoneal  cavity ;  and  when  there  is  an  open 
wound,  or  a  wound  or  ruptiu*e  of  the  bladder,  stomach,  or  intestine, 
it  assiunes  a  septic  character.  It  usually  terminates  fatally,  some- 
times in  a  few  hoiu's,  usuallv  within  a  week  or  ten  davs,  either  from 
collapse,  or  from  blfX)d-poi8oning  due  to  the  ab8()q)tion  of 
septic  products.  Should  recovery  occur,  death  may  subsetiuently 
ensue  from  intestinal  obstruction  consequent  upon  the  gluing 
together  of  the  intestines  or  the  strangulation  of  a  loop  by  a  band 
of  adhesion. 

Symptoms. — In  the  loc(d  form  there  is  severe  pain  at  one  part  of  the 
abdomen,  increased  on  preasure,  cm  deep  inspiration,  and  on  cough- 
ing, with  perhaps  vomiting,  and  a  slight  rise  of  temperature, 
followed  should  an  abscess  form  by  a  circumscribed  swelling,  rigors, 
and  fever.  In  the  diffuse  intriety  the  pain,  which  at  first  may  l)e 
localized  to  the  seat  of  wound  or  injury,  becomes  general  and  of  a 
lancinating  charact<,T,  and  so  increased  by  the  slightest  pressure 
that  the  weight  of  the  bedclothes  in  a  severe  case  cannot  be  borne. 
The  patient  lies  on  his  back  with  his  legs  drawn  up  to  relax  the 
abdominal  parietcs,  his  bi*eathing  being  entirely  thoracic.  Tlie 
abdomen  is  at  first  hard  owing  to  the  spasmodic  conti-action  of  the 
muscles,  Imt  soon  ])ecomo8  distended  and  tympanitic,  the  paralysis 
of  the  muscular  coat  of  the  intestines  allowing  them  to  becx)me 
inflated  with  gas.  Later,  as  effusion  occm's,  the  abdomen  becomes 
dull  in  the  flanks.  The  general  sjnnptoms  are  obstinate  vomit- 
ing, usually  constipation,  hiccough,  a  furred,  dry,  and  })rown 
tongue,  a  small,  ([uick,  and  wiry  pulse,  and  exliaustion  and  col- 
lapse.    The  temperature  may  register  103*  or  104*",  but  it  \giJi^few\VV^ 
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fallt)  before  death,  or  may  remain  little,  if  at  all,  raised  through- 
out. 

The  treatment  may  be  divided  into  the  preventive  and  the  cura- 
tive.    Preventive  treatment  consists  in  the  prompt  removal,  where 
practicable,  of  the  conditions  which,  if  allowed  to  continue,  are 
virtually  cei*tain  to  be _ followed  by  inflammation;    and  subse- 
quently in  keeping    the    patient  at  absolute  rest,  and  allowing 
nothing  to  be  taken  by  Uie  mouth  save   small  quantities  of  ice 
or  hot  water.    By  most  Surgeons  opium  in  small  and  repeated 
doses  is  given;  but  by  others  the  drug  is  only  used  if  there  is 
much  pain,  as  it  tends  to  restrain  absorption  from  the  peritoneal 
surface,  and  excretion  from  the  intestines.    Mr.  Tait,  on  the  first 
signs  of  peritonitis,  orders  a  turpentine  enema  and  a  saline  pur- 
gative, with  a  view  to  causing  the  absorption  of  any  serum  that 
may  have  collected  in  the  peritoneum.     This  treatment  is  advan- 
cing in  favour,  but  it  should  be  borne  in  mind  that  it  ought  never 
to  be  employed  when  there  is  any  serious  olwtruction  in  the  intes- 
tine ;  in  Hiu^h  cases  it  could  (mly  do  harm.     Where  the  abdomen 
has  l)een  cIohchI,  as  after  an  ovariotomy,  the  wound  may  at  times 
be  opened  with  advantage,  the  peritoneum  washed  out  and  a  glass 
drainago-tulx)  inserted.     In  the  way  of  ciutitive  treatment  the  only 
chance  for  the  patient,  where  the  inflammation  depends  on  sucb 
caiiHos  an  thr)B(»  above  mentioned,  is  at  once  to  freely  oj)en  the 
alxloinon,    deal    with   any  woundcnl    vit«cu8  in   the  way   already 
deHcri])e<l,  lot  out  the  gas  from  each  distended  coil  by  punctiu^ 
with  a  fine  tro(«r  and  cannula,  and  faeces  through  a  temjMjrary- 
incision,  thoi"oiighly  irrigate  the  perit4)neal  cavitjs  and  establish 
a  free  drain.     Exhaustion  and  collaj)se  should  be  met  by  strych- 
nine and  bnmdy  before  the  ojiemtion,  and  afttjrwards  by  warmth, 
stimulants  and   nutrient  enemata.     In  the  local  variety,  leeches 
followed  by  hot  fomentations  and  tiu^ntine  stupes,  may  be  em- 
ploywl,   whilst,    should    suppimiticm    occur,   the    pus    ^ould  be 
eautiouHly  let  out. 

INJURIES  OF  THE   PELVIS. 

Fractitres  of  the  pelvis. — (\nise. — Nearly  always  severe  and 
direct  violonco,  a^  the  passage  of  the  wheel  of  a  heavy  van,  or  a 
crush  Ih 'tween  the  ])uffei*s  of  railway  carriages.  The  acetabuliun, 
howover,  esi)ecially  in  old  people,  may  be  fractured  from  a  fall  on 
tilt*  great  trochanter,  or  its  rim  may  be  chipped  off  in  conjunction 
with  (lisloc^ition  of  the  hip. 

Statf  of  the  fHtrtA.— The  injur}'  may  be  localized  to  the  acetabulum, 

or  to  the  ramus  of  the  pubt»8  or  ischium ;  or  merely  the  anterior 

%  sujK'iior  iUac  sj)ine  or  the  crest  of  the  ilium  may  be  splintered  off. 
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When  the  result  of  a  oruBh,  the  injuiy  ia  generally  more  severe, 
the  line  oi  fracture  often  extending  through  the  ramus  of  the  pubei 
or  iBduum,  and  thence  back  warda  through  the  ilium  near  the  sacro- 
iliac eynchondrosis,  thus  detaching,  bb  it  weK<,  one  side  of  the  pelyis 
from  the  other.  Or  the  fracture,  as  shown  in  Fig.149,  may  extend 
in  various  directions,  more  or  less  smashing  both  the  false  and  true 
pelvis.  The  fracture  owes  its  importance  to  the  liability  of  the 
pelvio  viscera  to  be  injured.  Thus  the  bladder  ia  not  infrequently 
ruptured-;  or  the  urethra  tern  across  by  a  fragment  of  the  pubio 
ftrch ;  or  the  rectum  or  intostinee  laoerated  when  the  sacrum  or 
the  venter  of  the  ilium  is  implicated. 

Si'^nt.— The  history  of  the  accident,  and  perhaps  the  mark  of  a 
whed  across  the  lower  part  of  the  body,  will  commonly  direct  at- 
tention to  the  posHibility  of  a  fracture.    On  grasping  tjie  create  of 


Pio.  HP. — >'nicture  ol  llie  iielvis.     (Hrjanfn  Surgerj, ) 

the  ilia  firmly,  prctomutunil  mobility  or  crcpituH  niuy  be  discovered 
and  pain  prodticml,  whilst  the  ]iatient  is  luually  unable  to  walk  nr 
to  turn  himselF  in  bed  without  firr^t  Huffcriu),'.  A  displaced  frag- 
ment may  somotiiiiM  be  felt  through  the  viigiiia  or  rectum.  There 
ia  usually  (.■onsidorable  whock,  aiid  where  any  of  the  vi«ccrii  have 
been  ruptured,  commonly  severe  collapse.  (See  Ruptiirtof  Bladdtr, 
Urtthra,  .(>■.) 

Treatmfni.—Af  the  bnne  readily  unites,  little  beyond  keeping  tho 
ports  at  rest  and  in  apposition  is  required.  This  may  be  done  by 
applying  a  llimiiel  bandage  firmly  round  the  pelvis  and  oonfining 
the  patient  to  bed  for  throe  to  five  weeks,  according  to  the  severity 
of  the  fracture.  Where  there  has  been  much  crushing  a  gutbt- 
percha  or  ponipliiatic  felt  shield  should  bo  moulded  to  Uie  pelvis 
and  hi])  >it  the  nEfected  wide  to  jirevont  any  movement  of  the  frag- 
ments by  the  uw-  of  the  joint.  In  any  case  a  catheter  should  ta^ 
passed  in  or<ler  to  make  sure  that  the  urinary  apparatus  !•  J|^^ 
injured.  ■ 

%  '%  % 
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Fracture  of  the  acetabulum. — ^A  word  or  two  in  addition  may  be 
said  of  this  form  of  fracture  of  tho  pelvis. — The  rim  of  the  swje- 
tabulum,  generally  the  posterior  and  upper  part,  may  be  broken 
off  in  some  forms  of  dislocation  of  the  femur  on  to  the  dorsum  ilii. 
Besides  the  ordinary  symptoms  of  the  dislocation,  crepitus  will  gene- 
rally bo  detected  on  manipulation,  and  the  hood  of  tho  femur  will  slip 
in  and  out  of  the  acetabulum.  Or  the  fracture  may  extend  through 
the  floor  of  the  acetabulum,  the  head  of  the  bone  being  even  driven 
into  the  pelvis.  Crepitus  may  then  be  detected;  or  the  head 
of  the  bone  may  be  immovably  fixed  and  tho  limb  shortened. 
Pain  is  present  on  movement  or  on  attempting  to  stand  on  the 
Umb;  also,  it  is  said,  on  pressing  on  tho  pubos.  Treiitment, — 
Extension  may  bo  made  by  a  long  splint,  or  by  a  stirrup,  weight, 
and  pulley. 

Rupture  of  the  bladder  can  only  occur  when  the  viscus  is 
full.  It  may  then  bo  due  to  a  blow  or  kick  upon  the  abdomen, 
and  is  a  frequent  complication  of  fracture  of  the  pelvis.  Kupture 
is  seldom  due  to  over-distension  consequent  upon  urethral  stiicture, 
as  tho  walls  of  the  bladder  are  then  generally  thickened  and  thereby 
rendered  capable  of  resisting  the  pressure  of  the  contained  iirine. 
Under  these  circumstances  it  is  commonly  the  urethra  behind  the 
stricture  that  gives  way. 

State  of  the  parts, — ^The  rupture,  which  is  usually  vortical,  may 
extend  through  tho  posterior  part  of  the  bladder,  the  urine  escaping 
into  tho  peritoneal  cavity ;  or  through  the  anterior  part,  the  urine 
then  being  cxtravasated  into  the  loose  cellular  tissue  of  the  pelvis. 
In  the  former  case,  which  is  the  more  common,  acute  peritonitis  is 
generally  set  up,  and  is,  as  a  rule,  fatal  in  a  few  days.  In  the 
latter,  diffuse  c^^llulitis  commonly  occurs,  the  jmtient  succumbing 
either  to  septic  poisoning  from  tho  absorption  of  the  products 
of  putrefaction,  or  to  the  extension  of  the  inflammation  to  the 
perit^meum. 

Signs, — Intense  collapse  following  a  blow  over  tho  abdomen  or  a 
severe  injury  of  the  pelvis,  combined  with  the  fact  that  on  passii^ 
a  catheter  (as  should  always  be  done  in  such  a  case)  no  urine  but 
only  a  little  ])lood  escapes,  whilst  tho  patient  states  that  the  bladder 
was  full  at  the  tiuie  of  the  ac<;ident,  or  at  least  that  he  had  passed 
no  water  for  several  hours  previously,  should  lead  us  to  infer  that 
the  bladder  is  ruptured.  The  catheter,  moreover,  may  at  times  be 
felt  to  be  grasi^d  by  the  empty  bladder,  and  to  slip  through  the 
rent  in  its  walls  ;  the  jwint  may  then  be  detected  more  plainly  than 
natural  through  the  front  of  the  abdomen,  and  blood-stained  urino 
may  flow.  The  flow,  however,  is  not  continuous,  ])ut  varies  with 
respiration.  If  tho  urino  has  had  time  to  collet^tin  the  peritoneum, 
a  sensiition  of  flui<l  in  the  aMomen  may  be  detected  on  palpation. 
Thr  sif^ns,  hnwoycr,  are  not  always  so  obvious.     Thus,  there  may 
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be  noidi^  collaj«o  nur  pain ;  or.  ugaiu,  on  iiaasing  a  catheter, 
several  ouni^s  of  cIobt  urine  may  oscapo  oving  to  mine  having 
collected  in  the  hiaddor  in  conxequcnce  of  Iho  rent  being  email  or 
blocked  by  a  portion  of  intoHtino.  If  in  doubt,  ten  or  twelve 
ouncee  of  some  antiseptic  fluid  may  be  injected  into  thp  bladder, 
when,  if  no  rupture  exists,  the  «anio  quantity  should  flow  out 
again  through  the  cathEti>r.  Or  the  blatlder  may  be  inflated 
with  air  or  hydrogen ;  if  there  is  a  rupture  the  abdomen 
becomcB  diHb'udeil  and  the  liver  dulnese  lost;  if  the  bladder  ie 
sound  a  localized  tympanitic  tumour  rises  from  the  pelvis. 
Later,  symptoms  of  i)eritonitiB  or  of  pelvis  cdlulttis  will  probably 
supervene. 

.  Trmtmejit. — The  following  are  the  chief  plans  of  treatment  that 
have  been  adopted; — 1.  The  retention  of  a  soft  eiithoter  just  within 
tfao  bladder.     2.  Washing  out  the  liliuhler  and  itdjoining  portion 


of  the  iicritoncul  cavity  with  an  autisejitic  wilulioii  by  a  catheter 
jNiasctl  thiinigb  the  it-nt  in  tlio  visi'ua.  3.  Wu^hing  out  uiiil 
drainage  tliiDUKh  an  ini^isiun  in  the  i>erinoura,  4.  0]K'niiig  the 
ahJomon,  xewiiiK  uji  the  rent  in  Ihe  bludilev,  and  washing  out 
the  peritoneal  cavity  if  the  ru])ture  ia  intra- iwritoiieal.  Of  these 
methods  the  liiitt,  ^iitivided  ovury  cnro  is  tjkeu  to  eosure  perfect 
closure  of  the  rent  in  the  bladder  and  thorough  cIceiisiDg  of  th« 
peritoneum  by  irripvtion,  holds  out,  in  f  hu  inlni-i>eritoncal  rupture, 
thj  best  iinispcL't  of  succesu.  Several  eamw  have  now  been  treated 
aueccsHfully  in  this  way ;  amongst  the  first  of  those  mny  bo  men- 
tioned, two  by  Wir  William  MaiiOormac,  one  liy  Mr.  J[r>hueB, 
Ofio  by  luVHclr.  In  si'wing  up  the  Idadder  thi;  j)i<i-iti>ii<ia)  surfaoea 
diuuld  be  brought  into  eoiituct  by  I.embcrt'n  MUturt's  (Figs.  1  jO, 
which  should  not  pasn  through  the  mucous  memlirune.  And 
suture  at  least  should  be  placed  beyond  the  angles  at  tho 
so  OS  to  prevent  leakage  at  these  spots  (,V\g.  VSOY     M.\j«t  '^ 


urtaooB*^^ 
(I,  loU^^ 
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h&^  been  cloEed  an  antiseptic  fluid  should  Le  injected  into  the 
bladder  to  make  bure  that  the  yiscus  is  watertight.  A  catheter 
should  not  be  tied  in,  for  fear  of  its  inducing  septic  changes  in  the 
urine,  but  the  patient  should  be  made  to  regularly  empty  his 
bladder  every  four  hours  to  guard  against  over-distension  and 
the  giving  way  of  the  sutures.  When  it  is  not  clear  whether  the 
rupture  is  intra-  or  extra-peritoneal,  the  fundus  of  the  bladder 
should  be  exposed  before  opening  the  reflection  of  the  peritoneum. 
Extra-peritoneal  rupture  should  be  treated  by  a  free  incision  in 
the  perineum,  or  above  the  pubes,  and  an  antiseptic  drain. 
Nothing,  as  a  rule,  should  bo  given  by  the  moutii  for  the 
first  twelve  or  twenty-four  hours.  Whei'e,  however,  there  id 
extreme  collapse,  stimulants  may  be  cautiously  administered. 
As  in  other  peritoneal  cases  it  is  a  moot  question  whether  opium 
should  be  iised  as  a  matter  of  routine. 

Rupture  of  the  ueethra  is  a  soiious  injury,  as  it  exposes 
the  patient  not  only  to  the  immediate  danger  of  extravasation  of 
urine,  but  also  to  the  lifelong  trouble  of  a  tniumutic  stricture.  It 
is  generally  caused  by  a  kick  on  the  perineum,  a  fall  astride  a 
joist  or  rail,  or  the  dis»i)lucoiHent  of  a  fragment  of  the  pubic 
ai*ch  in  fracture  of  the  pelvis.  The  urethra  may  also  give  way 
behind  an  old  stricture  while  the  patient  is  straining  to  empty  his 
bladder. 

State  of  the  parts. — The  ruptiu'c  iLsually  occurs  where  the  urethra 
passes  under  the  pubic  arch,  i.e.,  either  just  in  front  of  or  just 
lx?hiTi(l  the  triangular  ligament.  In  the  former  situation  lurine  and 
blood  will  be  extiiivuMatod  in  the  perineum ;  in  the  latter,  about  the 
neck  of  tlie  bladder.  As  the  tnangular  ligament,  however,  is 
generally  torn,  some  mine  will,  as  a  rule,  in  the  latter  case  also 
pass  forwanl  into  the  ix^rineum.  The  iu*ethra  may  be  completely 
lorn  across,  or  the  rupture  may  only  l)e  i)artial,  the  u})per  wall 
escaping. 

The  sigtm  are  usually  quite  obvious.  Together  with  the  history 
of  an  accident,  there  will  bo  pain,  swelling,  and  ecchj-mosis  of  the 
perineum,  and  escape  of  blood,  often  in  considerable  quantities, 
from  the  ur(>thra.  The  patient  is  unable  to  jiass  water,  and  any 
attempt  to  do  so  merely  fortes  more  uiine  into  the  tissues  of  the 
lM?rineum  and  gives  pain.  On  trying  to  piss  a  catheter  some 
obstruction  is  gt^nemlly  met  with,  and  will  often  prove  insur- 
inountiible ;  but  if  the  catheter  is  finally  passed,  clear  urine  will 
escape.  Th<.»8e  signs  distinguish  it  from  niptuixHl  bladder,  in  which 
injur}'  the  cathoter  }>aases  easily,  but  as  a  rule  (although  theblmlder 
^8  said  to  have  l)een  full  at  the  time  of  the  injur}')  only  a  little  urine 
flows.  In  mere  bruising  and  ecchjnnosis  of  the  perineum  the  catheter 
wiJl  j)a^s  easily,  and  there  is,  as  a  rule,  no  escape  of  blood  from  the 
iiivthra. 
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Tr€atineiU,~A  soft  cutlieter  should  bo  passed  if  possible ;  if  not, 
gum  elastic  or  a  silver  one,  and  in  any  case  tied  in.  Failing  to  pass 
a  catheter  and  extravasation  of  urine  in  any  quantity  having  already 
occurred,  a  silver  catheter  should  be  passed  down  to  the  obstruc- 
tion, and  a  free  incision  through  the  middle  line  of  the  j)erinoum 
made  on  its  point.  If  the  i)roximal  end  of  the  torn  urethra  can 
now  be  found,  the  catheter  should  be  passed  through  it  into  the 
bladder  and  tied  in.  If  not  readily  discovered,  a  prolonged  search 
for  it  need  not  be  made,  as  with  a  free  incision  through  the  perineunir 
there  is  no  danger  of  further  extravasation  of  urine.  If  the  urethra 
is  found  only  partially  torn  across,  an  attempt  should  be  msuio  to 
biing  the  edges  together  by  suture  over  a  catheter,  the  external 
wound  in  the  perineum  being  then  united  by  deep  sutiu'es.  The 
catheter  should  be  kept  in  for  a  week.  In  a  recently  inflicted  injury, 
in  which  the  ui*ethra  was  pulped  from  the  scrotum  to  the  prostate, 
Mr.  Barnes  of  Welwyn  bucceodod  in  this  way  in  establishing  a  new 
urethra,  the  wound  healing  by  the  first  intention.  There  was  no  sub- 
sequent trouble.  This  procedure  is  attended,  however,  with  some  risk 
of  extravasation,  and  could  hardly  bo  done  where  exti*avasation 
had  already  occurred,  on  account  of  the  softened  condition  of  the 
tissues.  Hhould  a  fragment  of  the  pubic  arch  be  found  compress- 
ing the  iu*ethra,  steps  must  be  taken  to  remove  it,  the  bladder 
in  the  meantiine  being  aspii-ated  above  the  ])ul>es  to  prevent 
further  oxtmvasation  ()c<-m-nng.  When  the  wound  in  the  peii- 
neum  is  left  to  gianiilato  in  the  ordinary  way  a  silver  catheter, 
as  the  i)oint  of  this  is  moi*e  under  control  than  that  of  a  soft  one^, 
should  be  pfisswl  daily  during  the  healing  of  the  wound,  and  the 
patient  enjoined  subset[uently  to  pass  one  for  him.self  at  fi*e(iuent 
intervals,  and  warned  that  if  he  neglects  to  do  so  a  Mtrictiu-e  will 
gradually  fonu. 

Injuries  of  the  rectum  occasionally  occur  from  falls  upon 
a  sharp-i)ointed  body,  or  incautious  attempts  to  pass  a  long  enema- 
tube  or  bougie.  Should  the  peritoneal  cavity  be  perforated,  death 
is  the  almost  invariable  consequence,  especially  if  any  injection  has 
been  thrown  into  the  pentoneum  before  the  mistike  is  discovered. 
Tre(i(ment.'-0])Qn\u^  the  abdomen,  flushing  out  the  iK»ritoneum, 
and  sewing  up  the  rent  in  the  gut,  holds  out  the  only  chance  of 
escape. 

Foreign  bodies  in  the  rectum. — Foreign  bodies  of  the  most 
various  description  have  at  times  been  accidenttilly  or  in- 
tentionally introductMi  into  the  rectum.  Fish-bones  that  have 
been  swallowed  not  infrequently  become  impacted  just  within  the 
anus,  there  giving  nse  to  much  imtation  or  pain,  and  often  causing 
an  ischio-H'ctal  abscess.  The  removal  of  some  of  these  bodies, 
of  large  size,  is  fretiuently  attended  with  considerable  diffi< 
quii-ing  an  aiuesthetic,  dilatation  of  tlie  sp\\n\c^T,  «aA 
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various  forceps,  or  even  the  passage  of  the  whole  hand.  In  a  case 
recently  under  the  care  of  Mr.  Willett,  the  foreign  body,  a  Liebig's 
meat  jar,  could  not  be  removed  till  the  peritoneal  cavity  had  been 
opened  and  the  jai*  forced  down  by  the  hand. 

Injubies  of  the  pudenda. — Contusions  and  wounds  of  all  kinds 
may  be  met  with,  and  require  no  special  remark  further  than : — 
that  ecchymosis  of  the  loose  cellular  tissue  is  often  extensive ;  that 
wounds,  though  apt  to  be  attended  with  considerable  hsemorrhage 
from  the  great  vascularity  of  the  parts,  on  this  account  also  heal 
very  readily;  and  that  serious  consequences  from  such  injuries 
are  exceedingly  rare. 

HiEMATOMA  OF  THE  LABIA  SiAJORA  sometimos  occurs  from  injury, 
especially  during  pregnancy  or  parturition,  the  parts  being  congested 
at  those  times.  The  tumour  may  attain  a  large  size,  owing  to  the 
laxity  of  the  tissues.  The  blood  generally  becomes  absorbed,  but 
suppuration  may  occur  or  the  blood  become  encysted.  The  appli- 
cation of  ice  will  goneiully  control  the  hiemorrhage.  A  haematoma 
should  on  no  account  be  opened  unless  suppuration  takes  place^ 
when  a  free  incision  will  be  required. 

Wounds  of  the  vagina  perhaps  more  frequently  fall  imder  the 
care  of  the  obstetrician  than  of  the  surgeon.  The  sturgeon,  how- 
ever, may  be  called  upm  to  arrest  htemorrhage  from  this  canal, 
consequent  upon  laceration  inflicted  by  falling  upon  some  sharp 
object,  or  the  introducti(m  of  a  foreign  body.  Washing  out,  the 
a])plication  of  ice,  or,  if  necessary,  careful  plugging  with  antiseptic 
gauze,  or  cotton -wool  s  )aked  in  perchloride  of  iron,  will  usually 
suffice. 

Perforation  of  the  walls  of  the  vagina,  with  injury 
of  the  bladder,  jieritoneimi,  or  intestines,  is  the  occasional  result 
of  wounds  of  the  vagina,  and  is  UHually  fatal.  The  vagina 
should  Ix)  washed  out  and  the  wound  plugged  with  strips  of  iodo- 
fortu  gauze. 

Foreign  bodies  in  the  vagina. — Pessaries  that  have  been  in- 
troduced and  forj^otton  by  the  patient,  or  possibly  without  her 
knowledge,  are  tho  foreign  bodies  most  frequently  found  in  the 
vagina,  but  various  other  articles  have  at  times  been  met  with. 
Their  long  retention  here  is  often  productive  of  a  foul-smelling 
disc^hurgo,  and  may  lead  to  the  perfonition  of  the  walls  of  the 
rectum  or  bladder  and  an  incurable  fistula. 

Fore  KIN  bodies  in  the  female  urethra  and  bladder. — 
Hair-})in»  introduced  with  the  bent  end  forwards,  are  not  in- 
frequently pushed  up  the  urethra  into  the  bladder,  where,  if 
allowed  to  remain,  they  become  encrusted  with  })hosphates,  and 
give  rise  to  symptomw  of  stone.  The  urethra  should  be  dilated,  and 
the  shai-j)  ends  of  tht»  hair-j)in  grasped  by  forceps,  snared  in  a  tube, 
arm  some  such  wuv  ivmoved. 
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EXTPTURED  PERINEUM  CK^casionally  occurs  during  first,  and 
specially  instrumental  labours.  There  may  be  a  mere  rent  in  the 
fourchette ;  or  the  rupture  may  extend  from  the  vagina  through 
the  sphincter  ani  into  the  rectimi,  and  involve  more  or  less  of  the 
recto-vaginal  septum. 

Symptoms. — A  rupture,  when  slight,  gives  rise  to  no  special 
trouble ;  but  when  more  extensive,  there  may  be  some  prolapse  of 
the  posterior  wall  of  the  vagina  with  the  contiguous  wall  of  the 
rectum  {refiocele\  or  of  the  anterior  wall  of  the  vagina  and  the  part 
of  the  bladder  in  contact  with  it  {vesicocele)^  and,  perhaps,  some 
prolapse  of  the  uterus.  There  may  also  be  frequent  micturition, 
and  when  the  sphiucter  ani  is  involved,  occasional  incontinence  of 
fsBces. 

Treatment, — An  attempt  to  unite  the  parts  should  always  be 
made  immediately  after  the  rupture  by  introducing  several  wire  or 
silkworm-gut  sutures.  Should  this  fail,  no  harm  will  have  been 
done,  and  a  plastic  operation  can  be  sub8e<iuently  performed. 
Such,  however,  should  not  be  undertaken  until  the  vaginal 
discharge  has  ceased,  the  child  been  weaned,  and  the  general  health 
restored.  The  patient  in  the  meantime  should  not  be  allowed  to 
walk  about,  for  fear  of  a  prolapse  of  the  parts.  The  operation 
consists  in  refreshing  the  sides  of  the  rupture,  and  uniting  them 
by  suture.  The  bowels  having  been  cleared  by  an  aperient,  and 
the  rectum  on  the  morning  of  the  operation  by  an  enema,  the 
patient  should  be  i)laced  in  the  lithotomy  jwsition,  and  the  skin 
dissected  off  from  the  sides  of  the  fissure,  and  the  mucous  mem- 
brane from  the  recto- vaginal  septimi,  ho  as  to  leave  a  raw  surface 
of  the  size  and  shaix.^  shown  in  Fig.  152.  The  skin  and  mucous 
membrane  should  not  be  cut  away  as  shown  in  the  figiux;  but 
reflected  towards  the  vagina.  Cai*e  should  Ik;  taken  that  the 
tissues  are  dean  cut,  and  that  the  raw  surface  of  the  rocto-vaginal 
septum  is  at  least  an  inch  broad,  so  that  immediate  and  firm  union 
when  the  Jiarts  are  brought  together  may  be  obtained.  Three  or  more 
deep  sutures,  consisting  of  thick  silver  wire,  strong  silkwonn-gut,  or 
China  twist,  should  be  introduced  by  means  of  a  i)enneal  needle. 
The  first  should  Ik;  i>asHed  about  an  inch  fi-oni  the  margin  of  the 
yupture  deeply  tlu*ough  the  recto- vaginal  sei)tuni,  and  out  at  the 
corresponding  si)ot  on  the  opposite  side.  The  next  two  sutures 
should  be  passe:!  in  the  same  way,  only  not  through  the  septum. 
Fig.  152  shows  tlic  apjK^arance  presented  by  the  sutures  when  in 
9\tu  and  ready  for  tying.  They  may  be  fast^/ntnl  over  a  })iece  of 
(fuill  or  by  sjjlit  shot,  or  siui])ly  tied,  the  ])osteri()r  sutun^  b(;ing  fii^st 
seciuxjd.  Si.^.trlicial  sutures,  after  the  fissure  has  Ikk'u  drawn 
together  by  the  deep,  should  be  used  to  kcH.»j)  the  edges  of  the  a 
in  contact.  If  there  appears  to  1x3  any  tension,  *'incisio 
relief"  may  be  male  through  the  skii\  on  citYvei  ft\^^^    'Y^iC' 
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maiiy  modili<»tion»  of  this  operatiun,  but  for  the  sake  of  cleamess 
only  the  moat  simple  luelhod  hae  here  boon  described.  The  boweU 
must  be  kept  ron&neil  for  u  week,  anil  tho  bladder  for  the  xame 
period  emptiod  by  tbe  catheter.  The  patituit  Hbould  lie  perfectly 
quiet  oil  her  hock  with  the  liyw  tied  together,  and  tho  knees  over  a 
pillow.  The  deep  nutures  shoidd  bo  removed  at  tho  end  of  a.  week, 
the  parts  in  tho  meiinwhilo  lieiiij^  kppt  donn  by  (jentlo  syringing 
with  an  antJHeptic  lotion.  Tho  i>owelH  should  be  opened  by  an 
enema  at  the  end  of  a  week  or  ten  days,  and  the  jiationt  should 
keep  her  bed  for  at  least  three  weeks.  Where  tho  posterior  or 
anterior  wall  of  the  vagina  is  murh  prolapi^,  a  wodge-ehapod 


jiiei'n  of  iiiucriUM  nii'uiliiuin'  may  1k'  rcmOTwl,  mid  tho  cdgi's  «t  tho 
ini'isioii  bmoglit  tc);ri'thcr  by  suture. 

IsjruiKs  OF  THE  MiKoiuM  AMI  TKsTiCLE.— Wounds  of  the 
Mcrotuiii  iiiid  iH'nis  are  run-.  Thi'v  ifuilily  httii  in  cousequetife  of 
their  iibuiidiiiit  bl(HKl-su]>ply.  Contuj^ied  woiuidH  of  the  ecrotuni  are 
often  attended  with  inui'h  cxtruvoHation  of  blood,  giving  the  parts 
a  bliick  iind  HWnlh'n  iip]H>i)rani'e.  and  uit'  apt  to  be  foUowed  by 
slouifhirif;.  Slunilil  xui'h  1)in'ateii,  frii'  inciwons  nnixt  be  made. 
Kxtriivanitioii  i>f  MihmI  into  the  tunica  mginntiA  (Au'in'ihi'rfp),  and 
influmnwtiiin  of  thi-  fawticle  (nrclilli').  lioth  of  whi<'h  may  follow  a 
l/]iiw  Of  other  injurj'  c)f  tlw  imrt».  urc  dem-ribcd  under  Ditm$fi  of 
Mr  Tftirle. 
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LlQAtiJUE  OF  THE  PENIS. — A  i)iec«  of  string  is  sometimes  tied 
round  the  i)CQis  by  children  either  in  play,  or  to  pn^vont  themselves 
wetting  the  bed.  Oit>at  swelling  in  front  of  the  c^wistriction  ensues, 
and  if  the  cause  is  not  recognistnl  and  ivmoved,  tlio  string  will  soon 
cut  deeply  int<j  the  penis,  and  may  <.Ten  divide  tin?  lU'ethra. 

FOREION  BODIES  IN  THE  MALE  rUETHRA  AND  BLADDER. — PieceS 

of  fdate-pencil,  beads,  and  tlio  like,  are  sometimes  passtnl  by  Iwys 
into  their  urethra,  and  not  infreipiently  a  piece  of  wax  Ixjugie,  or 
damaged  gum-elastic  or  black  catheter,  is  l)roken  off  during 
catheterization.  An  attempt  should  l>e  made  to  remove  the  foreign 
body  by  manijiulation  with  the  fingers,  or  by  the  introduction  of 
▼arious  urethral  fonreps,  or  by  asking  the  i)atient  to  first  dose  the 
meatus  with  the  finger  and  thumb,  to  make  a  forcible  attempt  to 
pass  water,  and  then  suddenly  to  relax  his  hold.  If  the  forceps  aix) 
mied  the  urethra  should  be  gmsped,  if  j)racticable,  behind  the 
foreign  body,  lest  the  latter  Iw  pushed  back  into  the  bladder. 
Failing  to  remove  the  brxly  ]>y  any  of  these  means,  it  may  be 
pushed  back  into  the  ])ladder,  broken  up  by  a  lithotrite,  and  i*emovetl 
by  the  ovacuator,  or,  if  soft,  gms|M,Ml  with  tlie  lithotrite  and 
removed  whole.  If  it  cannot  bo  pusheil  into  tlu?  bladder,  it  must  1)0 
cut  down  U})on  and  Fxtnictcnl  through  an  iiu'ision  in  the  middle  line 
of  the  urethra.  A  j)in  introrluc^Ml  head  first  may  have*  the  point 
thrust  out  throngli  the  skin  up  to  the  head.  The  head  can  thus  be 
reversed,  and  may  so  be  })ushed  out  through  the  urethi*a.  Foreign 
hftdies  in  the  hlmhirr,  if  allowtnl  to  remain,  become  encrusted  with 
phosphates,  and  give  rise  to  symptoms  of  stone  (see  Stont  in  (he 
lihidder), 

INJ TRIES  OF  THE   TITER   EXTREMITY. 

Bruises,  conttsions,  ri;rns,  sc^vlds,  and  frostbites  of  the 
upper  extremity  requiie  no  sj)ecial  remarks. 

Sprains  of  the*  joints  of  the  upper  extremity,  especially  of  the 
wrist,  are  verj'  common.  Eest,  the  api>lication  of  cold,  and  in  the 
case  of  the  thumb,  wrist,  or  ellK>w,  a  wet  bandage  followwl  by 
friction  with  a  stimulating  liniment,  is  the  usual  treatment.  A 
sprain,  however  slight,  should  never  Ik?  neglected,  as  inflammation 
in  or  around  the  joint  may  ensue,  leading  to  fibrous  ankylosis, 
adhesion  of  the  tendons  to  their  sheaths,  &c.  See  Sprains,  \}, 
166. 

Sprains  of  the  mtsclks,  causing  tenderness,  sliglit  swelling, 
and  pain  on  movement,  are  not  infrcH^^uently  met  with  after  hard 
rowing  or-other  excc\ssive  exercise. 

RuPTTRE  OF  MTscLKS  AND  TENDON'S,  espiKually  the  ]>ectoralis 
major,  the  rtjctus  femoris,  and  th(f  long  tendon  of  the  bic<»i)S,  are 
not  uncommon  accidt»nts.  The  List  may  occur  during  any  sudden 
involuntary  action,   and  may  be  kuowu  by  auii'\vj\v  YV3^Y^^^^ ^sseA 
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power,  and  a  gap  in  the  course  of  the  long  tendon,  whilst  the  inner 
head,  on  putting  the  muscle  into  action,  forms  a  prominent  lump. 
Little  or  nothing  can  be  done  in  the  way  of  treatment. 

WoiJXDS  of  all  kinds  are  very  common.  Woimds  of  the  palm 
only  need  special  comment. 

Wounds  of  the  palm  are  frequently  attended  with  severe  and 
troublesome  hsemorrhago  from  either  the  superficial  or  deep  arch. 
When  the  wound  is  clean  cut  the  bleeding  vessel  may  be  tied  in  the 
usual  way  ;  but  when  the  wound  is  of  a  punctured  character  such 
an  attempt  would  inflict  severe  injury  on  the  tendons  and  nerves  in 
the  palm.  A  graduated  compress  in  this  case  should  be  put  on,  the 
hand  bandaged  over  an  ordinary  roller,  pressure  applied  to  the 
ulnar  and  radial  arteries  at  the  wrist,  and  the  forearm  flexed 
forcibly  on  the  arm  to  control  the  flow  of  blood  through  the  brachial 
artery.  The  compress  should  be  kept  on  for  about  a  week.  If  this 
lails^  or  if  the  patient  is  not  seen  until  the  palm  has  become 
infiltrated  and  tdoughy,  the  brachial  artery  should  bo  tied.  The 
anastomosis  through  the  interosseous  and  carpal  arteries  is  so  freo 
that  ligature  of  the  radial  and  ulnar  is  not,  as  a  rule,  sufficient  io 
stop  the  bleeding. 

Needle  in  the  palm. — It  is  not  infrequent  for  a  needle  to  run 
into  the  hand  and  be  broken  off.  If  it  can  be  felt  it  should  bo 
cautiously  cut  down  u])on  and  extracted  with  forceps,  care  being 
taken  not  to  push  it  in  further,  and  so  lose  it  in  the  attempt.  If 
it  cannot  bo  felt,  an  exploratory  incision  should  on  no  accoimt  be 
made,  as  the  needle  will  probably  do  no  harm  in  the  tissues  and  in 
course  of  time  will  work  its  way  to  the  surface,  whilst  a  search  for 
it  may  be  attended  with  irrej>arable  damage.  A  galvanometer  has 
occasionally  been  used  for  its  discovery  with  success. 

In  smashes  of  the  hand  requiring  operative  intei-forenco,  the 
thumb  and  as  many  fingers — ^indotKi  as  much  of  the  hand — as 
possible,  sliould  l>o  saved. 

Jh'slocntions  0/ the  Upper  Kxt rem  it  1/, 

Di.suHiATioxs  OF  THE  CLAVICLE. — I.  The  sternal  end  may  be 
disl(K".ited,  1,  forwards;  2,  upwards;  and,  3,  backwanb^.  Cause, — 
The  fonjvard  and  the  upward  dislocati(ms  are  produced  })y  indirect 
violence,  such  as  a  blow  or  fall  upon  tho  front  or  top  of  the  shoidder; 
the  backward  variety  either  directly  by  force  applied  to  the  stomal 
end,  or  indii-ectly  by  a  blow  or  fall  on  the  lack  of  the  should(»r. 
Dispiat'emnd. — In  the  forward  dislocation  the  end  of  tho  bone  lies 
in  front  of  tin?  stiTiium,  iji  the  upward  it  lies  in  the  su})rasteiiial 
noU^h  t(iuching  the  opi)osite  clavicle,  in  tho  backward  between  tho 
stenium  iun\  the  trachea.  Signs, — Li  the  forward  dislocation  (Fig. 
J^JJ  the  end  of  the  bone  can  bo  felt  in  its  a\)uorvafii  «it\]At\Qn,  and 
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c&n  1>e  dititm^ished  froin  fracture  iioiLr  the  atemal  end  by  the 
length  of  the  clavicle  beinf;  tho  same  on  the  two  sides,  and  b;  the 
abeeniw  of  crepitus.  The  upward  variety,  which  is  very  rare,  may 
be  diagnosed  in  the  same  way.  In  the  backward,  which  is  also 
rare,  there  ie  a  dcprewion  at  the  situation  of  the  Htemo-rlavicular 
jcMut,  and  there  may  ]>e  dyapnoja,  dynphngia,  or  congestion  of  the 
head  and  face  from  pressure  on  the  trachea,  (esophagus,  or  veins  of 
the  nock.  TTeatmmt. — The  forward  and  the  backwiktd  diHlocntiona 
can  p'nerully  !«  rondily  rodtici'd  by  simply  drawing  Imck  tho 
BhouMora,  tho  knee,  if  hoo-»nury.  being  pltic<>d  between  the 
scapnlio.  In  tho  forwniil  varti'ly,  indeed,  I  have  always  found  the 
end  of  tho  clavicle  nink  into  it>i  place  on  laying  the  patient  on  his 
bock.  Ileductioii  nf  tho  biickwnrd  vai'icty  has  ut  times  been 
impossible,  and  excision  of  thi-  i^nd  of  the  b<>no  has  been  iieccHSory 
for  tho  relief  of  the  riOTei-c  dyspnii'u  which  it  has  cuuHed  by  its 
pressure  on  the  ti-ucbea.     Tho  u{>ward  dinhH'ation  may  I>o  reduced 


by  placing  a  pnd  in  the  axilla  tji  act  as  a  fiilcnini  nnil  pressing  the 
arm  to  the  siilo,  thus  di'awng  the  clavicle  outwanls.  I>iroct 
pressure  Bliould  iit  the  smiio  time  be  njipliwl  to  tho  displaced  end. 
All  forms  arc  difficult  ti)  rctuiu  in  position,  Tho  beet  plan, 
perhaps,  is  to  keep  the  patient  constantly  on  his  bacli  for  Hiiee 
weoks.  If.  however,  ho  wiU  not  eonmmt  to  this  restraint,  on 
endeavour  may  be  mode  to  retain  tho  parts  in  as  good  a  position  as 
possible  l)y  one  of  the  many  methods  of  bandaging  described  in  the 
Ui^r  t^Txt-books.  I  do  not  mention  any  here,  lut  I  have  never  seea 
wiy  of  them  of  any  arail. 

II.  The  acrominl  end  may  l)e  dislocated  either,  1,  ujiwards ;  or,  2, 
downwards.  Both  forms  are  nire,  but  the  upward  is  the  least  ao. 
These  injuries  are  sometimes  spoken  of  as  dislocations  of  the 
scapula.  Citute. — Commonly  direct  violence  appliol  to  thft 
acromion.  Tho  sigai  ore  usually  obvious.  There  is  apparent^ 
lengthening  of  tho  arm  with  depression  tutd  e>\\g\it  &a,\Aji>a\ii^  (A.  ftM 
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shoulder,  and  a  projection  in  the  region  of  the  aci-omio-claTicular 
joint  caused,  in  the  upward  form,  by  the  acromial  end  of  the 
clavicle,  and  in  the  downward  by  the  acromion  process.  In  the 
upward  variety  moreover  the  end  of  the  trapezius  stands  out  as  a 
prominent  ridge,  and  on  pressing  with  one  hand  on  the  shoulder 
and  with  the  other  on  the  elbow  the  articular  sui*faces  are  brought 
into  apposition  and  pseudo-crepitus  can  be  obtained.  Reduction  is 
as  a  rule  easily  effected  by  drawing  the  shoulders  well  backwards  ^ 
but  it  is  difficult  to  retain  the  bones  in  position  in  consequence  of 
the  peculiar  obliquity  of  the  articulation.  This  may  be  attempted 
by  placing  a  pad  over  the  joint  and  applying  a  strap  or  a  bandage 
over  the  shoulder  and  under  the  elbow,  and  then  bandaging  the 
arm  to  the  side.  I  have  seen  the  best  results  from  rest  in  the 
horizontal  position  for  three  weeks;  few  patients,  however,  will 
submit  to  this,  nor  is  it  possibly  worth  their  while  to  do  so,  as  little 
inconvenience  attends  the  dislocation,  though  unreduced. 

Dislocation  ot  the  shoulder  is  very  common,  a  fact  ex- 
plained by  the  shallowness  of  the  glenoid  cavity,  the  large  size  and 
rounded  shape  of  the  head  of  the  bone,  the  looseness  of  the  capsule, 
and  tiie  powerful  leverage  exerted  on  the  joint  by  the  arm  in  pro- 
tecting the  body  in  falls,  &c.  It  is  most  frequent  in  the  old  and 
middle-aged,  rare  in  l^e  young,  and  more  common  in  men  than  in 
women. 

<\nise. — Fulls  or  blown  directly  upon  thenhoulder;  falls  on  the 
elbow  or  hand  with  the  arm  exU»nded  ;  forcible  twists  of  the  arm  ; 
and  occaHionallv  muscular  action. 

Varieties. — 1  )islocatioiiH  of  the  shoulder  may  be  classified  aw-ord- 
ing  to  the  iK)sition  of  the  head  of  the  humei'Us  into — 1,  forward  and 
slightly  downwards  (ntnfH-ornroid) ;  2,  downwards  and  slightly  for- 
wanls  [sulMjienoid) ;  3,  backwards  [mhipinoiui) ;  luid  4,  forwards 
{suMavicular)  (Figs.  154,  155,  156,  and  157).  Ah  upward  disloca- 
tion [euhacromial)  has  been  described,  but  this  forai  of  displacement 
is  more  generally  believed  to  be  th<»  result  of  chn>nic  osteo-arthritis. 
Other  and  rarer  varieties  have  also  been  described,  but  appear  to  bo 
merely  modifications  of  those  above  eniunerate<l. 

The  signs  common  to  all  the  varieties  in  addition  to  the  ordinary 
signs  of  dislocation,  viz.,  ])ain,  swelling,  immobility,  and  absence  of 
crepitus,  ai*e — 1,  flattening  of  the  shoulder;  2,  prominence  of  the 
ai^romion  ;  .'),  a  depression  beneath  the  acromion,  increased  when 
the  anil  is  raisi>d;  4,  a  change  in  direction  of  the  axis  of  th^ 
humtTus;  and  5,  the  absi?nc«  of  the  hernl  of  the  bone  from  the 
glenoid  cavity,  and  its  ])resence  in  an  abnormal  situation.  In 
doubtful  CiiM's  the  following  tt.'ste  will  be  found  of  use : — l,'7/awt7- 
Um'e  test.  A  straight  edge  apj)lied  to  the  outer  side  of  the  arm,  can 
anlj'  he  made  to  touch  the  acromion  and  external  condyle  at  the 
aamo  time  when  the  head  of  the  humerus  is  absent  from  the  glenoid 
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cavity ;  2.  Caltaway'a  frot.  A  tape  jiusHcd  Fouiid  tho  acromion  and 
under  tho  axilla  will  meaauro  about  two  inclieH  more  on  the  dis- 
located thaii  on  tho  xoiind  aide ;  3,  Diiija»'»  teit.  With  the  hand 
placed  on  the  oppointo  BbouldtT,  the  elbow  in  a  dislocation  cannot 
be  mode  to  touch  tho  cho^t.    Ooco-sioi tally  a  dislocation  hs  uom- 


•iW6-  cieofifular 

in  of  the  burncni*. 


plicated  hy  u  fmctiire,  ami  an  ni'i'uruti.'  diiipiioHix  may  Ih'  n>iidorcd 
very  difficult.  In  such,  ai)d  in  all  ciihoi>  whiTo  tliorv  is  any  doubt, 
the  pationt  Hhould  bv  examined  under  an  anu^Hthotii'. 

The  tubeiintetiid. — This  is  the  most  fiwiucnt  vbtwA.'j  (A  Sv\w&'6k>& 
of  the  ahouldor  (Fig.  154).    The  head  icsiB  on  t\vi:  axAeriut  w    ' 


i 
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of  the  neck  of  the  scapula,  just  below  the  coracoid  process,  the 
groove  between  the  head  and  greater  tuberosity  resting  on  the 
anterior  margin  of  the  glenoid  cavity.  The  capsular  ligament  is 
lacerated,  anteriorly  and  inferiorly,  or  detached  from  the  margin  of 
the  glenoid  cavity  in  front  and  l>elow.  The  subscapularis  is 
generally  raised  by  the  head  of  the  bone  from  the  scapula,  and  the 
Bupraspinatus,  infraspinatus,  and  teres  minor  are  tightly  stretched. 
Sometimes  the  muscles  are  torn  across  at  their  insertion,  or  the 
greater  tuberosity  is  detached,  the  mustjles  remaining  entire. 
Under  these  circumstancxjs  the  head  of  the  bone  rolls  inwards  so 
that  more  of  it  is  internal  to  the  coracoid  process,  a  condition 
described  by  Malgaigne  as  a  distinct  variety  {intraatraraid).  The 
long  head  of  the  biceps  is  generally  uninjured,  whilst  the  short  head 
and  the  coraco>braohialis  and  tlie  axillary  artery  and  brachial 
plexus  are  displaced  inwards  by  the  head  of  the  bone.  Special 
signs. — The  head  of  the  bone  can  be  seen  and  felt  in  its  abnormal 
situation.  The  elbow  projects  slightly  backwards  and  away  from 
the  side.  The  arm  is  generally  shortened  or  unaltered  in  length ; 
occasionally  it  is  said  to  be  lengthened.  The  truth  appears  to  be 
that  there  are  all  gradtw  between  the  subcoracoid  as  here  described, 
in  which  there  is  undoubted  shortening,  and  the  next  form,  the 
subglenoid,  in  which  lengthening  as  undoubtedly  occurs. 

Tlie  sultiflfHoid  is  the  next  most  common  variety.  The  head 
rests  on  the  inner  asiwct  of  the  inferior  Iwrder  of  the  scapula,  ImjIow 
and  a  little  in  front  of  the  glenoid  cavity  (Fig.  105).  The  capsular 
ligament  is  ruptured  below.  The  supraspinatus,  infraspinatus, 
teres  minor,  and  subscapularis  may  or  may  not  be  torn.  The 
circumflex  nerve  is  especially  liable  to  be  compressed,  producing 
temporar}'  or  even  permanent  panilysis  of  the  deltoid.  The  signs 
are  similar  to  those  of  the  subcoi-acoid,  but  there  is  greater  flatten- 
ing of  the  shoulder,  more  prominence  of  the  acromion,  and  a  more 
marked  deprt^ssion  imdor  it,  and  the  elbow  points  neither  backwards 
nor  forwanls.  The  diagnostic  marks  are: — 1,  great  depression  of 
the  antoWor  fold  of  tlu.^  axilla ;  2,  presence  of  the  head  of  the  Ixine 
in  the  axilla;  3,  longtheuing  of  the  arm;  4,  an  inter\'al  of  from 
one  to  two  inches  K^tween  the  coracoid  process  and  the  head  of  the 
l)one. 

The  anhspiuvus, — This  variety  is  rare.  Tlie  head  rests  on  the 
dorsum  of  the  scapula  Ixineath  the  spine  (Fig.  15()).  The  ca|)sidar 
ligani*»nt  may  or  iimy  not  be  ruptured.  The  infmspinatus  is 
gc?nonilly  tc»ni  ii})  from  the  lM)ne,  and  the  subscapularis  and 
HUpnisj>inatu.s  tiiv  «'ith(T  stretched,  or  rupture<l,  according  to  the 
amount  of  dis])la<'cm«'iit.  The  teres  minor  is  relaxed,  and  the  long 
tendon  of  tli«*  bio*ps  ^tret<'lu•d  or  displace*!  from  it«  groove.  Sj^nial 
sff//fft. — Th»T»;  is  great  flattening  of  the  shoulder;  the  elbow  XK>int8 
forwtu-dn ;  the  forearm  is  in  front  of  tho  chest  in.  consequence  of  tho. 
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inward  rotation  of  the  liutneruB.  and  the  head  of  the  bone  can  be 
felt  in  its  abnormal  situation,  but  not  in  the  axilla. 

Thf  »i'hrlai-iriilar  is  verj-  rare.  The  hood  rests  beneath  the 
clavicle,  internal  Uj  the  coracoid  procew  (Fig.  157).  The  capsule  is 
generally  oxteiinively  lacerated  at  its  inner  side.  The  pectoral 
f  muscles  arc  raised  by  the  hf<ud  of  the  bone,  which  rests  on  or 
betwefu  the  fibres  of  the  subscapularis.  Tho  latter  muaclo  is  torn 
up  from  the  subscapular  fossa,  but  retains  its  connection  to  tho 
Immcrus.  The  supraspinatuM  and  infraspinatus  are  generally  torn, 
or  detechod  from  the  humerus,  but  may  retain  their  connection  to 
the  cajwuliir  ligament.  The  teres  minor  is  not  torn,  ftpreial  sign*. 
— Tho  head  of  the  l)one  forms  a  distinct  piDmirienco  below  the 
clavicle,  and  the  shaft  only  can  l>o  felt  in  tiie  axilla.  The  arm  ia 
presHcd  tightly  to  the  chect  and  the  elbow  projects  backwards. 

/Ji'ajfwosiV.— A  dislocation  of  the  nhoulder  may  have  to  be 
diagnosed  fn>m  a  fracture  of  the  nock  of  the  humc-rua,  separation 
of  the  upper  epiphj-sis,  fracture  of  the  nock  of  the  scapula,  fracture 
of  the  glenoid  cavity,  and  from  simple  sprains  and  contusions  of  the 
joint  attended  with  more  or  less  paralysis  of  the  deltoid.  Attention 
to  the  general  and  i<pccial  signs  of  dislocation  as  above  given, 
together  with  the  alwencc  of  crepitus  and  other  idgiiB  of  fracture, 
will  generally  make  the  diagnosis  cosy;  but  where  the  patient  ia 
very  muscidar,  or  there  is  much  sweUing,  or  manipulation  causes 
excessive  pnin,  an  aniosthetic  should  be  given,  and  a  thorou^ 
examination  made.  It  should  not  be  forgotten  that  crepitus  may 
bo  simulated  by  effusion  into  tho  joint  and  sheathsof  the  surround- 
ing tendoiiH.  True  bony  crepitus  having  boon  once  felt,  however, 
can  hardly  ly  iiiistAken  fur  tlus. 

Trmlment. — The  diHiculty  in  reducing  a  recent  dislocation  con- 
aista  m  1.  Ovcrconking  muscular  contraction ;  and  2.  Ru-introduc- 
ing  the  head  of  tho  bone  through  the  hole  in  the  capMuIo.  In 
long-standing  canKH  there  are  ailditional  imjwdinients  to  redut^ion, 
viz.,. 'I.  Tho  torniatiou  of  iiilhesionsaromul  the  joint.  4.  Alteration 
in  till'  sliajiF  of  the  head  of  the  bono ;  and  5.  The  obliteration  of  the 
old  cavity.  Manipulation  should  lirst  be  tried,  if  necessary,  un^iler 
an  uno^thctic,  and  if  thiu  fails,  oxtenxion  should  )n<  made  with  the 
knee  or  hci'l  in  the  axilla,  and  finally  with  the  pidley^.  In  nome 
long- standing  cases  where  the  above  methods  have  failed  reduction 
by  op-n  iniision  may  be  advisoble,  1.  .Viinii>"lah'fH.  -Many 
mi'thods  have  bcf-ii  dfvitiwl,  some  of  which  are  not  unattended  with 
danger,  nw  tlm  axillary  urterj-  has  been  torn  or  ruptured  in  their 
use.  Tlie  following  method  is  now  generally  employed  at  8t, 
Bartholomew's,  and  has  been  attended  with  excellent  success. 
Place  the  patient  in  the  horizontal  position ;  flex  the  elbow ;  rotate  J 
the  hiunerus  outwards  as  far  as  possible  without  uain^c? 
force,  then  carry  the  elbow  across  the  cbe8t,a^&e  ea.'m.ii^ 
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ing  tbe  humoms  inwardfi.  Anotlier  method  consiste  in  slnwly 
ftbdacting  the  arm  to  tho  level  of  the  nhoulder  or  above.  2.  Extrn- 
*ioa  (Fig.  15H). — Place  the  patient  on  hu  back ;  seat  younwlf  on 
the  edge  of  the  couch ;  draw  the  arm  elightly  from  the  side ;  place, 
jonr  heel  without  your  boot  well  in  the  axilla,  and  grasping  the 
wrist,  make  Eiteuly  cxtoii>uon  on  the  unn,  whilHt  the  heel  Axes  the 


Fia.  153. — B«du«Uon  liy  tho  hael  in  Ui«  axilla.     (Ooop«r'i  Dulooslion*.) 

scapula  and  presses  the  hoful  of  the  bone  outwards.  The  hood  of 
the  bono  will  probably  bo  felt  after  a  few  minutes  to  slip  into  ittt 
place  with  on  audible  snap.  Should  it  not  do 
H",  secure  a  jack  towel  with  a  clove-hitch 
(Fig.  159)  to  the  ann,  and  increase  the  extend- 
ing force  by  getting  an  aasiKtant  to  pull  on  it 
with  yriu  at  the  same  time.  The  direction  of  thp 
force  may  be  slightly  varieil  from  time  to  time, 
anil  the  humoniH  gently  rotated.  Where  pxtoii- 
^  ^ioii  with  Ihn  hi>cl  in  tlip  axilla  fails,  slowly  caiT)' 

.1  '■'",  ~[  ""■  """  *"  "^  "K^*  *"(?'"  ^'^'^  **'*'  ^^'  »"'!  '"''- 

I  mir  iilth.  tcTid,  or  raise  it  alxivc  the  heail,  and  again  extend 

in  this  jMHtition.  If  still  unauccoeaful  an  anim- 
thi'fic  nhriiiM  lie  givrn,  ami  the  bono,  on  again  trj-ing  mnnijiulation 
or  .xti-iisioii,  will  ])rolKi)ily  slip  back  (juit*;  easily  into  plicc-  S-  A>- 
fpHjiix"  »'<'//<  r/ir/oiZ/M/".— In  long-standing  cases  the  use  of  the  pulleys 
may  tm  rpquii-ml.  First  break  down  any  adhesions  that  may  be 
presfnt,  by  niutiously  manipulating  the  arm ;  then  fix  the  wnputa 
b}'  a  woU-paddod  leather  strap  panod  undet  ttw  uuUa,  and  aocui«d 
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Ui  n  atajilo  in  tho  w.ilL  Attach  tho  jHillofs  to  a  ioachin-  hand 
bucklcxl  miintl  tho  arm,  and  mnko  stondy  oxtonsion,  manipulatiiig 
tho  h(«d  of  tho  liono  thu  whilp.  Tho  eitJ»ii»i<in  and  counter- osten- 
sion  Hh'iuld  alwnyH  bo  mado  in  tho  fiamc  horizontal  lino.  This  may 
bc'firHt  in  the  <lin<otiiin  of  the  axis  of  tho  body,  thon  acrone  the 
body,  with  tho  arm  at  rif-ht  angion  to  it  (Pig.  16(1).  Occanionally 
aucccHM  may  l>o  ohtjiiitod  by  Buddonly  relaxing  tho  oitonBion  after  it 
has  been  ap]>liiHl  for  a  few  niinutwi,  endoavouring  at  tho  eame 
mnm<>nt  to  manipulate  the  head  into  its  place.    Although  the 


Fill.  IRO  ^Ittiluclinn  witli  Uio  iialloya.  The  pntiant,  though  here  shown 
■itting,  hlimilil  rh  it  nilo  l<c  iilni.'eil  in  tho  racuiiilwnt  t>oitarc,  as  an  ^nta- 
ihetiu  in  gcncnilly  re<[iiiF<!it.     (Unoper'a  Uislocalianii.) 

dini'tii'ii  of  thi-  force  npix>nrn  tf  Tiiry  in  flip  diffrront  inothodi"  of 
i'\h<iisi<in.  it  i«  iinilmbl"  tluit  in  cimsiiiiiimrn  of  the  mobility  of  the 
si'iiiHiIii,  it  iiJ  lic'iirlv  ii!«:iv  applii.il  pi'n«-iiili<'iiliirly  U>  tho  pline  of 
thegl.-u.jidciivity.' 

.\firr-tr.-ifmnit.—\  \Mt\  should  hi>  ]il:i('iil  in  tho  axilla  and  the 
imucuii'fullylMruliwd  t«  th..  side  with  thu  * 
chcHt,  u:ii1  tll<'  hiind  on  tho  oppositi'  shonliliT. 
(if  the  joint  nliould  1h<  bi'giin  about  tho  end  of  a  wu>.<k  and  pnictiflcd 
nni'o  or  twic-e  daily  ;  but  tho  ann  should  bo  bandugtMl  to  Uie  «" 
in  thu  intervals  for  upwards  of  three  wooka,  wa4  wAieiwipjisa'is  ■«  ^ 
witb  givat  caution  lor  several  montiu  to  T|Xcn«iA  t%-<&&acA!d»a 
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ihriiix'iml  ill-rffrii*  fullotriug  u  ditliitatUm  i-J  the  thoulilrr. 
ItiHuniiuatinii    or   suppumtiim    of    the  joint  an<l    uukylutiiH; 
ParalyuB  uf  the  deltoid  or  other  luuxcl^a;  3.  Axillary  ulisieBs; 
Nciu-utiion  of  tho  rent  in  thn  aijieiile  and  a  <!on»>oquoi)t  t^ndimc^  tl 
re-dislucittion  on  very  dight  violeDco. 

How  long  afirr  a  dUlooation  of  the  shoaliirT  ha*  wrurmi  dam  4 
tiilifiiV  ('/  rrdiirUi'H  t  Sir  Aatlpj-  Cooper  fixed  the  limit  at  t' 
ini>nthB.  but  cft«ca  ore  reported  in  which  it  ig  noid  ti>  hnvo  ] 
ocvoiupliahcd  two  yeora  atU^r  the  accident.  It  should  bf  reui 
bered,  hoirever,  that  im  iu  unreduced  didocationa  u  new  cnvity  W 
gradually  formed  tor  tho  head  of  the  bono  whihtt  the  old  euvit^  ia 
filled  np,  reduction  sooner  or  later  becoiiie«  n  physical  impneailiility. 
Still,  where  the  arrn  is  very  stiff,  although  reduetiiin  may  nut  ba 
oeeninplitihed,  the  range  of  motion  in  the  faLte  joint  may  be  OofW^ 
sidonibly  improved  by  the  attoutpt.  On  the  other  hand,  where  ti 
motion  is  fairly  free,  the  injury  inflicted  in  an  attempt  at  reductf 
luay  counterbalance  any  odTiuitoge  gained. 

ftiila  lh<tt  muyuliruii  mliii4i<nn'/ l<Hig-»tiin4iagnnr4. — 1. 
of  the  axillAry  artery  or  vein  ;  2.  Injury  of  tho  brBchiol  plexiu  9 
nervfc:  3,  l^Vactureot  theneek  of  thehunierus;  ■!.  Fractiira  of  Oi 
ribs  ;  5,  Tearing  open  of  the  axiUa ;  and  (1.  Evulsion  of  the  nnn. 

4.  RrHiirlion  Inf  njm  iiinntai. — This  method  hflB  been  recmntly 
employed  for  long-standing  cimos  where  cautious  atten)])tjj  at  reduc- 
tion hy  matiipuhitiun  und  extcnition  have  foilMl.  Thi.>  odvatitogee 
claiuied  for  it  are: — 1.  That  the  I'ctuction  can  be  aceompliaht'd 
without  mibjeeting  tho  putivnt  tii  the  dnngers  mcntioiied  above,  and 
•i,  Thiit  it  in  Hppliiiiblo  at  i>erjuds  lat«<r  than  thotw  at  which 
reduction  by  ninnipulntion  or  by  rxtetiriun  can  lie  aocomplinhed 
without  luidue  riak.  An  intieion  in  made  down  to  the  haul  ol  the 
bone  between  the  piictiiruliH  major  and  deltoid  luusrles,  and  the 
BubBcupulurin  niuseto  detuchwl  from  its  inneilioH  into  thu  Iumit 
tulwrtmity.  The  long  heiid  of  the  lnce)ia  should  he  piiworved  oh  in 
esriaion  of  the  joint.  It  the  bono  eiuinut  now  b«  inunijmloted  or 
])n««l  by  an  elevator  into  position  the  attachments  of  tho  external 
nilAtorn  (the  mijiraspinatiiK,  infnutpiniiliu  and  Utv«  rainorj  are  in 
Uko  iniuiiier  detucheil  from  the  grentei'  tulieirixity.  Tlie  betid  will 
now  protnbly  mtiim  into  itc  HK'k<-t  uiitess  thi<  time  that  bus  Klnpiwj 
hno  bifu  ituf)ii-i(-nt  tor  it  t"  have  been  portly  abnorlied  and  tl 
glenoid  ciivity  fillixi  up.  When,  howcvT,  thri  hi«d  cannot  1 
replnc«l  it  may  be  i-xtaned.  I'OHsivtt  movcmt-ntd  ought  to  1 
U^cun  an  soon  na  the  wound  ha*  healed. 

Trftilmiul  <■/  rinnyx'ii'l  •litlvaiioi,  uf  Ihr  lAouWrr.— Whin  the 
wound  IH  vmall,  tlie  head  of  the  bone  uninjured,  and  the  soft  parts 
ore  neither  much  lacemt*^  nor  liruisnd.  on  attempt  nhoiild  l*  niodu 
to  rwlurtt  till-  dialouition.  !f  ^IUceww^ll,  the  eaae  may  thru  b 
tn^Ud  us  a  woiuid  u/  the  joint.    \Vhon  thn  head  of  the  bona  J 
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muuh  injured,  it  may  he  excised ;  whilst  it 

catKe,  amputation  at  the  nbuiildor- joint  may  boooine  aoomaary. 

Tht  Ireahnnil  o/  diilocatinn  u'ilh  /rartart  ie  often  attcmilod  with 
miirh  difficulty.  As  a  rule  tJio  fnu-tiu«  it  pueaible  should  \»  ant, 
thu  una  plsoixl  in  HptintH,  ruid  on  attempt  then  mndo  tu  roilui'ii  the 
dislocHtion.  Failing  in  this,  the  separuti-d  head  niuy  i<onietiuiPii  ]» 
muutpultited  into  ibs  socket ;  othfu'wiiv,  splints  should  lie  applied^] 
and  when  the  fracture  hut  unil«d,  unothcr  trial  miule  tu  reduce  thc  W 
dislixntiuQ. 

Dislocation  of  the  elbow  in  moist  frequeut  in  the  )om_ 
Catut, — Direct  viulcince,  or  a  (all  on,  or  wrench  of,  the  foroiirm  a 
hand. —  Variriin. — ^A.  Bath  biiin  (radius  and  ulna):  1,  buckwards)  J 
2,  inwards ;  'i,  outwards ;  -1,  forwards ;  and  o,  radius  fiirwanls,  ttoA'a 
ulna  backwards,  fi.  Sadiiia  inJi; :  l.furwurds:  '2,  buckwoids :  Mid.1 
a,  outwards.  V.  Ulita  only:  1.  boukwank.  OF  these,  tlu.>  disloea-  I 
tiuii  of  both  bones  liackwards  and  of  the  radius  forwaida  orbackwordajl 
110  Iho  oidy  I'oiiimon  forms; 
tho  others  at*  vory  rnre,  and  will 
rweive  but  u  puiwing  notice. 

SigH*.-~ln  tho  common  form 
(4bath/>mual«rk-atr.U{Pif:.  llil], 
the  radius  and  ulna  are  diitpluuid 
directly  backwards,  bo  that  t)ie 
L'oruiioid  prooees  of  the  ulna  niHtv 
ill  tho  olecranon  fo<ssa,  and  tlio 
nock  of  tho  radius  on  the  capitel- 
lum  of  the  humerus.     Tliti  euro- 
noid  process  ia  often  fracturod  at 
the  mme  time.    Tho  bimus  oru 
trequiently  disphieed  slightly  outwards,  or  inwards.  a»  well  us  hack^ 
wanla — modifications  which   have  U«n    unnecessarily   olassod  M  I 
distinct  varieties.     Tho  fore-arm  is  partially  flexed  and  ehortoDOd. 
The  olecranon  and  head   of  tho   ludius   form   an  unnotuiul  pro- 
minence pusteriiirly,  and  are  felt  at  a  considerable  distance  behind 
tho  external  anil  intemiU  condylee  r<^iM>ctively.     Tho  lower  sud  of 
the  humerus  forms  a  brood  projection  btloia  Uie  crease  of  tho  bond 
of  the  elbow.     Li  tho  rurcr  forms  of  both  bonet  itiuitnU  or  outi 
tho  promineuco  of  the  upjiuait*.'  condyle  of  the  humcinu  on  v 
oliur  Hide   is   a   ehamcti'riHtic   fi'uturo.      In   both    bout*  /ori 
(oxoBcidinicly  ran?)  the  foruonu  is   lun(;theuod,  the  natural  pro-  I 
niaenoe  of  iht-  olonmiion  is  lout,  mid  the  eundyln*  of  the  humorat  4 
»nnry  pniminont.     In  tho  utna  haekimrdMaml  lAr  nitlitu /arwarfy  I 
&B  mu  is  greatly  increased  in  its  antviti-poMterior  dinmeler, 

Jn  dutocaliiiii  of  thr  radiua  aluiir.,  mluihrr  /arwuriU,  barkuiardt, 
or  outtmrd'.  tho  htiid  o(  the  hone  is  felt  tu  t«U  u\  \\»  «\n\tAr\&A 
ntnation,  in  front  ot,  behind,  ortixterual  U>,U\«  wxSienwA.  iwwA^Na 


Fill.  l<il.  — UulocBlioD  oE  tlio  D 

lUid    nlna   buDkwkrdi.      (Ciwpor^  I 
DiiluMtioDs.) 


IMJt'Kim  OF  uBoioxa. 


Ml  prunatin^  and  sapuiatiiig  ttu.>  Iinud.  The  firat  of  tha«o  I 
(Fig.  162)  is  tlio  most  (fmnRon.  and  in  it  the  foivanii  cunnotl 
mxixl  bofond  a  right  tiii^lu,  iu  caiis(><iaeiieo  of  the  head  tit  tho  boiKi 
striking  tho  humcnu. 

in  ditlocalitm  u/tkr  itlmi  ImrkuiuriU  thi>  lutvanu  ia  {imriittt'd  luid 
dmrteneil  oa  the  ulnar  ndo,  aiid  the  olomiKin  projncte  biipkwanlB, 
but  the  hnul  uf  tht>  mdius  i»  ftdt  in  ito  iionuol  tiitiiuttriit. 

Ihuffiiimit. — In  nimlcratcly  thin  subjcfte  when  soon  wHin  alUv  the 
uooiilc>nt.  uttimtiun  to  tho  abovt-  eigtis  will  t^^-nvndly  uniililv  tlte 
SurgcNT  ti>  make  a  diiigni>si» ;  l)ut  in  a  low  hours  tho  juats  Ixxonie 
no  utiHcnnid  Ity  swelling  ubout  tho  joint.  Uuit  it  nuiy  bi-  impoanbla 
til  inake  (lilt  Uio  iiuturo  of  tho  injury  till  it  hiw  BiitMiiIe<1.  In  all 
tttMWuf  injury  o[  the  elhuw  tho  rulatiou  of  tht-  iHiintH  iit  1»nu  to 
en<'}]  tithnv  nIliuM  be  uin-tully 
MimiKinHl  with  thutat  at  th(>  uti- 
injiired  tddn.  aiul  tho  rebilivo 
jiosition  at  the  olemiiiun  to  the 
condyloii  sbiiuld  bo  doturminfitl 
{see  fmrliirv  v/lhr  luirrv  emi  uf 
the  IlHtiusTiui). 

TraUmral, — TUb  riKlnction  ol 
tho  i^imni'tn  forui  ot  difllucation 

uf  Imih  Uinn  boflamriU  in  gnno- 
rjilly  MiBJly  aocuiu)ili>Ju<il  in  re- 
ount  cnH<«  liy  jmaaing  witli  tho 
kiiw  ill  thb  bond  o(  thcDltnw  im 
tliu  iiji))er  pirt  uf  the  raditiB  and 
ulria  tu  diMinpigt^  tho  ciininnid 
firuoti  w.  w  h  thit  furuiblybutdluwly 
flexing  th(i  fiirrui-m.  An  wmii  a» 
the  oiirnnaid  iinnrtw  in  fri-od  fniiii  tht-  uImthiiuii  fuHi,  the  mumile* 
K«n<TnUydr»w  tho  Ixmiw  Miidilonlyinto|iiHdtinn.  I'lumsutiMipiiii  thu 
faumerun  by  the  kniv.  an  mi'omiiuiidtxl  by  latav.  ahuulil  1w  nvniilDd, 
a»  it  lix'ks  thi'  (■uninuid  priKivH  iimrv  tightly  in  tho  pleoraiiun  fiXMi. 
If  noixiHMary.  an  a)>i<«thi^<'  shoulil  Iv  giviiri.  Iu  loug-stAniUiig  cnsiw 
it(lh(!H)DnM  uiturt  Iw  hrokon  down  by  fun-ibly  Hexing  and  extruding 
the  furoann,  iktid  iixtensinn  may  then  bo  tnade  i>ithur  by  tho  klie«, 
ur  \ry  un  uwitttunl  ]itdling  on  tlu-  wriiit,  ur  if  thi*^  in  inxuRJcivnt,  hy 
the  lullley.  Kix  wnoka  if  th(i  I>iiriod  i)«iuiLy  givim  iir  the  titoe 
bcyiind  whii-h  it  in  ini.-]()H<di<-nt  Ut  try  and  rmlmv  tho  dinluutiou. 
llun  ndo,  howi-vrr,  lulniitf  uf  tHmit-  liititiute.  Thu*,  uu  atti<nipt  at 
r(*lurti()ii.  whni  the  itioioiiionl  is  fairly  gmul,  wen  aft**  Jnw  tiniB 
Uaa  flaiMt-d.  miiy  !■•  nnwitii':  whilii.  uti  the  iithiir  hand,  it  uia] 
Hiniotinirv  b»  itinile  with  iidvuiitiigo,  iv^iet-inlly  when'  tlirtii 
rifpditv.  f'fcTi  ill  a  luti-r  pcrri'il.  Iti  iltiiliii'atiiin  (if  tlw  ni'li'iu 
Ktfii'i"ii  iboiiSil  !»'  iiiiiili-  Iroiii  i\\'-  \iuiii  l^suue  V>uiAiHib-1f  na 
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radiun],  wtulnt  the  elbuw-joint  is  grasped,  uiitl  the  hoiiil  u[  th>  i^^H 
radius  pitMHiMl  into  pontimi  by  Uiv  thiiiub  in  n  buckwiird  or  forwai4^^^^| 
nr  iiiwiinl  diroctiun,  uix-uiilin|j;  to  thu  viirittty  of  the  dtal(ic»>  ^^H 
tion.  In  the  otjior  diitlD<»tiiinB  slight  iiiodifinitions  tit  thew  ^^H 
muthodH  an<  roquired,  aiid  -will  bi-  eii(;g<<tilcd  1>y  a  kiiowlt>iI|^  ol  the  ^^| 
aniitonif  of  the  joint,  ajid  a  correct  dtugnoHiB  of  the  nature  of  the 
displauemeat. 

A/lfT-trralmml. — Tho  joint  should  be  pkusd  on  an  inriidii  angular 
splint  aud  the  arm  in  a  sling,  and  evaporating  lotiuiiH  or  ic-o  upjilied 
to  prevont  inflammatiuu.  Passive  movements  should  bo  cautJouslT 
begun  about  ten  days  or  a  fortnight  after  the  injury.  ■ 

Cnmfilimtioai. — 1,  Fracture  of  (o)  the  ooronnid  prornae;  (/i)  ti 
olecroiitin ;    (r)  the  neck  of  the  radius;  (i/)  tht-  luixeri-ud  iif  ti 
humerua;  and  (r)  the  condyles  of  the  kumorus;  :>,  !M<pari>tiun  oCV 
the  lofr«-  efriphyHis  of  the  hunicriis ;  3,  wound  of  tho  jnint ;  i,  M 
tacwratiun  of  the  main  artery  ;  and  ■>,  injury  of  tho  ulnar  or  othw' J 

TrrtittiKiit  ••/  winjui'imf  ditUieatitin  >•/  tkr  r/Zmiii.— When  the  patieal'l 
is  young,  the  wound  small,  the  luceration  and  bruising  of  the  aoft.ia 
part«  but  slight,  and  the  bonM  atv  uninjured,  thediidocMtion  should, fl 
be  reiluccd,  and  the  cose  treated  oe  a  wound  of  the  joint.  Other-  t 
wise  exi'ision  of  tho  joint,  or,  lu  iieveru  case«,  ainpubttion  must  be  I 
jiractiaed.  I 

DisLUTATiON  OF  THE  WKiaT  i»  verj"  rare.    The  caiiius  with  tha  J 
hand  may  be  displaced  either  boukward^  or  forwards.     In  the  dio- 
Wfttion  backwanls,  which  iit  the  more  couuuon  variety,  the  mrpna 
funns  a  proJMiion  on  the  dorsal  surface  of  the  wrist.  whilHt  the 
ends  lit  the  ntdiiia  and  ulna  project  on  the  palmar  surtai'e.     It 
reaombloe  CoUes'  fracture,  wltich  waa  formerly  confused  with  it. 
In  the  dislocation  the  styloid  proceissM  of  tho  radiue  and  ulna  on  . 
ou  the  normal  level,  and   oru  nixirer  the  knuckle*  than  is  natural,  J 
and  there  \a  no  urepitus.      Trattmrnt. — Seduction  \»  Hisily  eSuctadI 
by  making  extension  on  the  hiuid  and  prcttang  upon  the  displacadll 
houea.     The  foroomi  and  himd  should  then  bo  secured  U>  a  spUul^  \ 
and  poasivc  movamout«  bugiui  utu-ly  to  prevent  stiSne«s. 

UlSLOOATlOX  OF  THK  LOWER  K.Vtl  OF  TIIK  RADIUS  FKOU  TItS  CU 
may  b«  produced  by  a  violent  twist  iit  the  hand.     When  the  twi 
w  in  the  dim'tiun  of  pronation,  the  radius  is  displaced  turwanlB^fl 
wbon  of  Hupinotion,  backwards.    The  funnur  is  thn  mnri^  uammoa*  I 
Tba  band  r.ccuinpujiies  the  radius,  anil  thn  styloid  pnmws  of  dlifl 
ahu  prujiX'to  pmuiinently  in   thi'  oppoaitv  JinH<tiiin  and  hna  be 
aDni(4iiDe<»  furuud  through  the  skin.     7'r«i<i»™(,— Whilst  Uiaki 
axhuiMMi  from  tho  baud,  munipuluti*  the  buiiL'  into  [Kieitioa  a, 
nitaia  it  thirre  by  a  cunipriMs  ivnd  splint. 

DlKtA>U.iTIUNa  OF  TUB  OAUI'AL  ASH  VETACAHPAI.   DUKt 
niti.     Their  diagnosis  is  u^uully  obviuuis, 
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Thefi/udiiiigtiio/thrJitigeriai»y  bo  didloctttcd  bookwardaur 
words.  Beduction  is  easily  effected  by  oxtouaiun  and  moti 
lation. 

I)i»loaUiou  v/the  iiiiiiifaypal  hnneoflkt  thumh  from  tie  tr«)xsii 
Duiy  occur  in  a.  backward  or  [urvard  dircctdoii.  and  ia  easily  mill 
by  sxtenaion  or  preHaiiro. 

DUtne/itioH  of  Iht firU  phalniiT  of  tht  thiimh  from  the  iiii'tiuuiri>«l 
bone  is  of  more  importiintwi.     Tho  phnUnx  ia  iioorly  alwayi"  di«- 
plawdbockwanla;  the  shiirtwiing  of  thf  thumb  anil  tie  [iroj  wAinns 
of  thp  baae  of  the  phalanx  and  heod  of  tho  metauirpa]  bone  wrve 
for  it»  diugnoms.     Reduction  \%  often  vary  difficult ;  this  is  unually 
ascribed  Ui  t\w  h«ul  of  the  inetacMrjial  bono  being  forced  botwewi  the 
two  inMrtions  of  tht*  flexor  brevis 
polliL^s  by  which  ite  neck  ia  tightly 
embmrpd.    [Pig.  163.)     8ir  Ueorgs 
Humphry.     howeTor,    hu8    nhown 
thut   tho  hindinnoe   to    roduotiuu 
dopenda  upon  tho  fact  that  thu  i 
moid  bonoH  and  the  ligaiueiite 
nccting  theni  ure  carried  Inck 
tho  phalanx,  and  being  held  tht 
by  the  flexor  brovis  and  intn^eni 
iM^wecn  tho  metacarpal  bono 
the  phnliuix,  prevent  the  artici 
surfaces  of  thobone«  being  broB„ 
intn  contact   rmi(m«ii.— I'malhe 
itietocarpal  boue  well  into  lh»  palm 
uf    tho    hand   to   rebix   the   flusor 
bruviB  polliciB,  and  bend  buck  tba 
limt   jiholanx   i 
bono  until  tho    i-xttvniity  of 
thumb    point«  towurdn    tho 
thuH     fnriing    tho     Imao     ( 
phulnnx  wedge- wijH'  l»'two«in  the  two  iii«ertioiiii  of  the  short 
Next  flox  thu  phuloiix  whiln  lui  osaisbuit,  by  placing  hiit  thi 
bnhind  itn  ba«e.  pn'vetit«  it  ellpiniig  back.     The  head  uf  the  mt 
vayml  bono  will  now  probobly  alidp  into  itn  place  botweeu  th^"  1 
ineertionn  of  the  fluxur  brovin  jiolliciit.  which  an-  forced  apnit  by 
wnlgD-likn  action  of  the  hiiito  of  the  phalanx.      Rodilction   n 
BumetimM  be  ouximplishMl  by  extvnniun.  r.g.,  by  the  cJavi^hit 
or  if,  Bt  hand,  by  tho  Indian  piusde-toy  fir  the  .Vrnericun  forwj] 
muthod.  however,  liwi  scicntifir  thiiti  thiit  of  niuiii]iulntirin.  n 
which  wldoni  wiccendn  if  the  othi-r  fuil".     Thew  menun  not  ji 
BuniiiHtul.   it  is  luniully  ndviiwil  that   the  iniwrtion  of  thii 
hrevis   pollicin  ■boiild    lie   itul>cnt«neoUHly   divided.       Kir   Oi 
Ilumi'hty,    hovfM-t,  nxi'nimcndii 


Plo.  Itta.  —  IKilocation  at  the 
Ihumb  haokwMd*  at  tho  nHrta- 
carpa-phalugB*]  joint.  (A(l«r 
Agn«w.) 


k 


laACmiES  OF  THE  CIAVICLE. 


bfines  and  the  introduction  cif  a  hook  to  hitch  the  st 
ovvT  the  bend  of  the  motadupal.  In  this  way,  he  says,  the  rednc*  I 
tiuii  is  immediiiUil.v  effected.  As  it  lust,  rMouri-c,  tiie  joint  imiy  b»  | 
cut  duwu  ujHm.  tbe  bnnda  resisting  n^uctiun  divided  and  the  hone  I 
reptucol,  or  the  joint  mity  be  iixcieed.  or  perhaps  better,  left  olune^  f 
as  very  fuir  iiiovemeut  will,  oa  a  rale,  in  time  bo  (^ned. 

FnirlHfri   of  tli'    Upper  Eztrrmtlt/. 

F»AcTifKE8  OF  THE  CLAVICLE  are  divided  into  fractures  of— 
1,  the  iha/t ;  a.  tbe  m-romiiil  rwl ;  and  3,  the  ttrrual  rud. 

I,  Thr  Shaft  may  bci  fmctunid  by  ilint-t  violeni*,  «r,  tm  is  mora 
Gumiuonly  the  mite,  by  indiret-t  violence,  mich  us  a  full  upon  the    ' 
armor  tjiuulder;  more  rarely  by  miisculai'  uHiuii. 
When  the  result  of  indirei't  vi<itcuce  or  muscubir  action  the  bone  is   j 
gBDeniUy  broken  nenr  ita  centn> — \ia  weakest  paH.     When  due  to    J 
direct  violence,  tbe  bono  will  break  wherever  the  force  is  applied.    I 


Kiu.  lUl  — liivuuslii-'k  fiuutui'B  uf  ItiD  i^UvIuEe.      iHuUnea'  SfaUiui.) 

Xiitiin-  !•/  the  dwp/aeeiReHf.— The  inner  frupnent,  although  it 
appears  raistd  in  consequence  of  the  deprexBion  of  the  outer,  is  not 
dL<plac4<d,  being:  held  in  pomtion  by  thi>  etvmo-mastoid  and  the 
rhomboid  lignmrnt:  the  outer  fragment  i»  dmwn  downworde,  for- 
WBidfi  and  inwurdii  by  the  weight  of  the  arm  and  the  contraction  of 
the  pectoral  miisolen.  The  ligm  in  an  adult  are  UBUAlIy  very 
evident.  The  inner  tmpnent  projects  prominently  under  tbe  akio; 
the  Hhoulder  dnioptt  fitrwnrds  and  dowuwards ;  tho  patient  nsiullj' 
mipporta  his  ell>i>w  with  the  sound  band  whilst  he  inclintw  his  bead 
to  the  frBotiired  side  to  relax  tbe  stcmomiuitoid.  In  u  fnt  child, 
however,  oHpecJally  when  the  fracture  is  of  tho  greonstick  variety 
(Fig.  164),  which  it  often  is  in  children,  the  tngnu  are  b«s  evident ; 
nuloDd  siu^cal  aiil  is  often  not  souj^t  until  the  mother'a  utUmtiim 
is  called  to  tbe  port  by  the  presence  of  a  lump  formed  by  the  en- 
ahtmthtng  callns.  Union  ^-ni'mlly  (HVitm  in  alMHit  three  weeks  ir 
duUreii  and  five  in  adultn.  TrrntrifHl.—T\iv  fnicture  is  cusily 
ivduced  by  drawing  Imck  th(T  nhnuliters,  or  by  placing  the  patient 
In  the  reuuuibent  ponturu ;  but  it  is  vwj-  diSicidt  to  muiiitain  thn 
frvgrnonta  in  apposition.  neiico  tbe  uumeTiiUn  \iDLW^a.i{|«  «.\A. 
appantua  thHl  iuiruWn  from  time  to  time  em^Virs'ji.    "Wnswif 
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Occasional  iU^effecU  foUowing  a  dislocution  of  the  shovJd^r. — 1. 
Inflammation  or  suppuration  of  the  joint  and  ankylosis;  2. 
Paralysis  of  the  deltoid  or  other  muscles ;  3.  Axillary  abscess ;  4. 
Non-imion  of  the  rent  in  the  capsule  and  a  consequent  tendency  to 
re-dislocation  on  very  slight  violence. 

Hov)  long  after  a  dislocation  of  the  shoulder  has  occurred  does  it 
admit  of  reductiim  ?  Sir  Astley  Coojier  fixed  the  limit  at  three 
months,  but  cases  are  reported  in  which  it  is  said  to  have  l)een 
accomplished  two  years  after  the  accident.  It  should  be  remem- 
bered, however,  that  as  in  unreduced  dislocations  a  now  cavity  is 
gradually  formed  for  the  head  of  the  bone  whilst  the  old  cavity  is 
filled  up,  reduction  sooner  or  later  becomes  a  physical  iiniJossibility. 
StiU,  where  the  arm  is  verj'  stiff,  although  reduction  may  not  l)e 
accom])lished,  the  range  of  motion  in  the  false  joint  may  be  con- 
siderably improved  by  the  attempt.  On  the  other  hand,  whore  the 
motion  is  fairly  free,  the  injury  inflicted  in  an  attempt  at  reduction 
may  counterbalance  any  advantage  gained. 

Bisks  that  may  attend  reduction  of  long-standing  cases, — 1 .  Rupture 
of  the  axillary  arterj'  or  vein ;  2.  Injury  of  the  brachial  plexus  of 
nerves ;  3.  Fracture  of  the  neck  of  the  humerus  ;  4.  Fracture  of  the 
ribs ;  5.  Tearing  open  of  the  axilla ;  and  6.  Evulsion  of  the  arm. 

4.  Reduction  hy  ojpen  incision, — This  method  has  been  recently 
employed  for  long-standing  cases  where  cautious  attempts  at  reduc- 
tion by  mani])ulation  and  extension  have  failed.  The  advantages 
claimed  for  it  are: — 1.  That  the  reduction  can  be  accomplished 
without  subjecting  the  patient  to  the  dangers  mentioned  above,  and 
2.  That  it  is  applicable  at  j)eri(Kl8  later  than  those  at  which 
reduction  by  muni])idation  or  by  extension  c^an  be  accomplished 
without  undue  risk.  An  incision  is  made  down  to  the  head  of  the 
bone  between  the  jwctoralis  major  and  deltoid  muscles,  and  the 
suliscapulai-is  muscle  detacheii  from  its  insei'tion  into  the  lesst^r 
tul)erosity.  The  long  head  of  the  biceps  should  be  preserved  as  in 
excision  of  the  joint.  If  the  bone  cannot  now  bo  manipulat<Ml  or 
prised  by  an  elevator  into  position  the  attachments  of  the  external 
rotators  (the  siiprasj)inatus,  infnispinatiis  and  teres  minor)  are  in 
like  manner  detiiched  from  the  gi*eatt'r  tulKTosity.  The  head  will 
now  proh{il)ly  return  into  its  socket  unless  tlie  time  that  has  elapsed 
has  Ik'cu  siitticient  for  it  to  have  Ix'en  partly  a})sorbed  and  the 
glenoid  cavity  1111(^1  up.  "Wlien,  however,  the  head  cannot  lx> 
replaced  it  may  Im»  excised.  Passive  movements  ought  to  ]>e 
begun  as  soon  as  the  wound  has  healed. 

TrHitniriit  if  rtniijunnnl  ilishtcativn   of  the  shoulder, — ^WTien    the 

wound  is  small,  the  head  of  the  Ixme  uninjiuxMl,  and  the  soft  part« 

aie  neith<*r  much  lacerated  nor  bruised,  an  attempt  should  ho  made 

to  nnluce  the  dislocation.     If  successful,  the  case  may   then   bo 

treated  as  a  wound  of  the  joint.    NMieiv  the  head  of  the  bone  is 
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much  injured,  It  may  be  exdsod ;  whilst  in  aerere  and  complicated 
aiaee,  amputatdon  at  the  ahouldor- joint  may  become  Beceasaiy. 

The  iTaitjimit  of  dialoealioH  with  frarture  ie  often  athmded  witll 
much  difficulty.  As  a  rule  the  fracture  if  poeeiblo  should  be  aet, 
the  arm  placed  in  aplintn,  and  an  attempt  then  made  to  reduce  the 
dislocation.  Failing  in  thif,  the  separated  head  may  sometimes  be 
manipulated  into  itu  socket ;  otherwise,  tiplinto  should  be  applied, 
and  when  the  fracture  has  united,  another  trial  made  to  reduce  the 
dialocatiim. 

Dislocation  of  the  elbow  ia  most  frequent  in  the  young. 
CaiUK. — Direct  violence,  or  a  fall  on,  or  wrench  of,  the  forearm  ca 
bund. —  Vnrirfiet. — A.  Both  biinet  (radius  and  ulna) :   1,  backwards; 

2,  inwards ;  3,  outwards ;  ■!,  forwards ;  and  5,  radius  forwards,  and 
ulna  backwards.    13.   Radius  only :   1,  forwards ;  '1.  backwards  \  and 

3,  outwardfl.  C  Vina  only:  1,  backwards.  Of  these,  the  disloca- 
tion of  both  bones  backwards  and  ot  the  radius  forwards  or  backwards 
are  the  only  common  forms; 
the  utherx  are  very  rare,  and  will 
receive  but  a  jiassing  notice. 

Signj.^In  the  conmion  form 
oilvth  hones  liiu-l.-warJ»{i'ig.l(tl), 
the  radius  and  ulna  ore  dis]ilaced 
directly  backwards,  so  that  the 
coronoid  procoHs  of  the  ulna  rests 
in  the  olcuianon  tvnaa,  and  the 
neck  of  the  radius  on  the  capitel-  P'""  l«I.-Di.locatioii  uf  (he  r«liu. 
lum  of  the  humerus,     Thecoro-  DUlo^ttoM^ 

noid  process  is  often  fmcturodat 
the  same  time.    The  bones  are 

fre<iuently  displaced  slightly  outwards,  or  inwanis,  as  well  as  back- 
wards— modifications  which  have  been  unnecessarily  classed  as 
distinct  varieties.  The  forearm  is  jmrtially  flexed  uud  shortened. 
The  olecranon  and  heud  of  the  ladius  form  an  uimatural  pro- 
minence ]HiHtt>riiirly,  and  are  felt  at  a  considerable  distance  behind 
the  external  and  ititemiJ  condyles  roiquctively.  The  lower  end  of 
the  liunierus  forms  a  broad  jirojection  Mow  tiie  crease  of  the  bond 
of  the  ell)ow.  In  the  rarer  forms  of  both  boiK*  inwards  or  viiiiiiiTdt 
the  promitiencu  of  the  opposite  condyle  of  the  humerus  on  one  or 
utJiur  side  is  a  chBiaeteristic  feature.  In  bvili  Umn  /•jrumrdt 
(exceedingly  rare]  the  forearm  is  lengthened,  the  tiutural  pro- 
miuoii(«  of  the  oli-[;runon  is  lost,  and  the  condyles  of  the  humerus 
are  veiy  prominent.  In  the  iitiia  btick-iiiirj»  and  tkuraditis  forward* 
the  arm  is  greatly  increased  in  its  antero-posterior  diameter. 

In  dislueiiliiiH  u/  the  radius  atvite,  whether /urimrds,  baeJcwardt, 
w  oiitnitriU,  the  head  ot  the  bone  is  felt  to  roll  in  \tA  «.Wat^a^ 
situation,  in  front  of,  behind,  or  external  tn,  &«  e^Wnvt^  cK«A^^»- 


OD  Jironating  and  sopiiiatiiig  tiiu  hand.  Tho  fii'st  of  theee  forms 
(Fig.  162)  is  the  moBt  common,  and  in  it  tho  forearm  cannot  bo 
flexed  beyond  a  right  unglo,  in  conaequonco  of  tho  hoad  of  tho  bone 
fltriking  tho  humonw. 

Jii  dielomtivn  nftke  vhiit  Ixietwarih  tho  foroaim  is  pi'onated  and 
shortened  on  the  ulnar  side,  and  the  nlcvraniin  pmjootti  biickwards, 
bnt  the  hood  of  tho  rndiux  ia  felt  in  its  normiil  sitiuition. 

Dia</mi»is. — In  modnratoly  thin  subjects  wlien  seoii  soon  after  the 
acddfnt,  attention  to  tho  above  signs  will  (tfnenilly  enable  the 
Surgeon  to  moke  a.  diagnosis;  but  in  tt  fow  hours  ttiu  ]Mrt8  bceuiiie 
BO  obscured  by  swelling  about  tho  joint,  that  it  niuy  bu  inipuasible 
to  miiko  out  the  nature  of  the  injury  till  it  has  subsidul.  In  all 
cases  of  injury  of  the  elbow  tho  nlation  of  tho  inints  iit  bone  tu 
each  other  should  be  uirefully 
comiMUtNl  with  those  of  tho  lui- 
iujured  side,  and  the  rulativo 
jMMition  of  the  ok'vruniin  to  tho 
cundylcw  should  bo  detenidnod 
(seo  J-'rarlurt  of  the  hivrr  ei.if  i</ 
the  Ilumern*). 

rrru(?nrn(.— Thf  miuc-tion  of 
tho  coiniiion  fonn  of  dislocation 
of  tmtli  hniiea  baekuiinla  ia  gonu- 
rully  easily  acconiplishod  in  re- 
cent catKMj  by  pivHsing  with  tho 
kiicu  ill  the  bond  uf  the  elbow  on 
the  u]>]iei'  ]uirt  of  the  radius  and 
Fio.  lt>2.  — Dislocstioti  of  tlic  nwliiu  ulna  te  disengage  the  ceroiioid 
(orwutlo.  process,  whilst  forcibly  but  slowly 

Hexing  the  forearm.  As  soon  us 
the  coniiioiil  process  is  freed  from  the  olecranoi)  fossa,  Uic  inuscles 
generally  (Iruw  tho  bones  suildi-nlyiiibiiMwition.  I'reiviuroupon  the 
humerus  by  the  knc<',  as  I'ccoinin ended  by  some,  should  be  avoided, 
as  it  liM'ks  tlU'  coiimoiil  proc<.-ss  more  tightly  in  tho  ulecrunon  fotna. 
If  neccssarj',  an  niiii'sthotic  ithuuld  U-  given.  In  lung-staniling cases 
ailhesions  must  he  liniken  down  by  forcibly  Hexing  and  <ntending 
tlio  fon-ann,  and  extension  may  thon  \*'  made  either  by  the  kniHt, 
or  by  iin  iissiHttint  jiuHiiig  on  the  wrixt,  or  if  this  is  insuttjcient,  by 
the  iiiillcvH.  Six  wi'cks  is  the  iHTiml  UHiiiil,y  given  qh  the  time 
ln-yotid  whii'h  it  is  ini'xjHiliciit  to  ti-y  mid  reduce  the  dixliKiition. 
Tlii><  rule.  hiiwcAer.  lulmits  of  sonit^  latitude.  Thiw,  an  attitmjit  at 
rwluclitui.  when  tlii'  muvcnu-iit  is  fiurly  giKul,  even  after  less  time 
has  clii]>sc<l,  niuy  )h'  niiwisi-;  while,  un  the  othex  hand,  it  may 
seiiK'tiiiJi's  lie  niuili'  with  ii<lvatitiip'<  es|)eeially  wIkto  there  is  luut'h 
ri^.Hdity.  I'ven  iit  ii  Inter  pcriiHl.  In  ilislis-ution  of  the  rtnliii*  nlimr. 
fxtfiin/oii  oboidil  ive  iitudc  fnmi  the  band  (,w>  us  tu  net  wtlely  on  the 
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radiuB],  whilut  tiie  elbow-joint  is  grasped,  and  the  head  ot  the 
radiiut  pressed  into  poeition  by  the  thumb  in  a  luu^kward  or  forward 
or  inwanl  diroction,  according  to  the  vuiioty  of  the  diBloca- 
tion.  In  the  other  dislocations  slight  lundificiitions  of  them 
methods  are  required,  and  will  be  euggoittvil  by  a  knowloitgo  of  the 
anatomy  of  the  joint,  and  a  correct  diagnoine  of  the  nature  of  the 
displavement. 

ji Jifr-treatmeni. — The  joint  should  bo  placed  on  an  inaido  angular 
splint  and  the  arm  in  a  sling,  and  evaporuttiig  lotions  or  ice  applied 
to  prevent  inflammation.  l*aa8ivo  movements  Hhould  bo  cautiously 
begun  about  ten  days  or  a  fortnight  after  the  injury. 

Comjilimtmiiii.—l,  Fracture  of  («)  the  cutxiiioid  pror««;  (fc)  the 
olecranon ;  (r)  the  neck  of  the  mdiUH ;  {il]  the  lower  end  of  the 
humerus;  and  (r)  the  condyles  of  the  humerus;  2,  Hepomtion  of 
the  lower  epiphysis  of  the  humerus;  J,  wound  of  the  joint;  4, 
laceration  of  the  inoin  artory  ;  and  5.  injury  of  the  ulnar  or  other 

Trmtiiieiif  o/  rumjHitiiid  dialnratiirii  n/fhr  rllmn.—'When  the  patient 
is  young,  the  wound  sxuall,  the  laceration  and  bruising  ot  the  soft 
parts  but  slight,  and  the  bones  are  uninjured,  the  dislocation  should 
bo  reiluce<l,  and  the  caeo  treated  aa  a  wound  of  the  joint.  Other- 
wise excision  of  the  joint,  or,  in  severe  cases,  amputation  must  be 
practised. 

Dislocation  of  the  whist  is  very  rare.  The  caqius  with  the 
hand  way  be  displaced  either  backwards  or  forwards.  In  the  dis- 
location backwards,  which  is  the  more  common  variety,  the  carpus 
forms  a  projection  on  the  dorsal  surface  of  the  wrist,  whilst  the 
ends  of  the  nidins  and  ulna  project  on  the  palmar  surface.  It 
resembles  Colics'  ftuctnre,  which  was  fonnnrly  cimfused  with  it. 
In  the  dislocation  the  styloid  procosses  of  the  radius  and  ulna  are 
ou  the  normal  level,  and  arc  nearer  the  knucklcH  than  is  natural, 
Had  there  is  no  ci«pitu».  2'rtfitmeut. — Reduction  is  easily  cffectoMl 
by  making  extension  on  the  hand  and  pressing;  upon  the  displaced 
bonce.  The  forearm  and  hand  should  then  be  secured  to  a  splint, 
and  passive  movements  begun  early  to  prevent  stiffness. 

Dislocation  of  the  lower  bku  of  the  hadius  Pitou  the  clna 
may  be  prmluced  by  a  violent  twist  of  the  hand.  When  the  twist 
is  in  the  iliroctiun  of  pronation,  the  iiidiua  is  displaced  forwards; 
when  of  Kupination,  ba^wards.  Tlie  fonuer  is  the  more  commim. 
The  hand  i.cciim panics  the  radius,  and  the  styloid  process  of  the 
uLnu  projtH'ts  prominently  in  the  opjKNuto  din»^im  and  has  been 
suinetimes  foi*ued  through  the  skin.  'J'rnilm'-iit.—Vfhiint  making 
exteiutien  from  the  hand,  manipulate  the  l><>ne  into  ]Hi»itiou  and 
retain  it  there  by  a  cunipress  and  splint. 

DlSLOUATlONS  OF  THIS  OXiiFAL  AXD  METACAIII-AI.   DONEB  are  yar^^M 


rai-G.    Their  diaguotus  is  usually  obvious. 
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tion,  lull  niorp  often  in  ite  lower  than  in  itc  iipjxr  hiilf.     I'litimf, — 
Dinxit  or  indirmit  violoo™.  rarely  miuculnr  iwrtion.     Nntiirr  u/ thr    ' 
I    (lupliicmtrnf. — When  the  lino  o(  fracture  is  tTandverse  littlo  liis- 
plnodnoiit  occurs ;  but  when  it  is  oblique,  the  frngmente  hnve  m 
tendoiicir  to  glide  over  one  another  owing  to  muscular  tu'tion, 
nlthough  this  is  somnwhat  oountomctcil  by  the  weijcht  of  the  iirm. 
Whon  Lht)  fnioture  w,  aiwve  tlie  iiieortiun  of  the  deltoid  the  upper  i 
fragment  is  ilruwn  inwards  by  the  muecleB  inserted  into  the  bicipibU   \ 
ridgc« ;  whilHt  the  lower  frngment  in  dmwn  upwarda  by  tho  Ucepa    ] 
and  trii-'Cps.  and  outwanis  by  the  deltoid.    When  below  tho  deltoid, 
the  upper  fragment  is  driiwn  outwiLnla  by  thikt  luxiacle  and  thn  lower 
troguiont  upwards  and  inwiixds  by  the 
tnoeps   and   triceps.    '  Sij/us,    usually 
obvioiifl,  viz.,  pain,  pretenmtimil  mo- 
bility, and   gonerully  dcfumiity  iitrl 
shortening ;  whilst  crepitus  is  readily 
obtained.  Mfthod  of  union. — Generally 
bony ;  but  it  is  ono  of  tho  most  common 
eituationa  of  ununited  fnicture.  Trmi. 
mmt.  — Plaee  the  nrm  und  forearm  on 
an  inside  rectangular  npUnt  with  three 
abort  splints  to  tho  humerus,  iine  in 
front,  one  behind .  and  one  on  the  outi>r 
ddo.     Or,  apply  four  nhort  splinta  to 
the  humenia  and  support  the  fi)n«nn 
by  a  sling,  leaving  tJio  elbow  free,  w 
that  tho  weight  of  the  arm  may  oc 
am  an  extending  force.    The  splints 
ahould  he  worn    from    a    month    to 
weeks.       Tho     fingiTS 
and  lore-arni  may  often  with  lulvaiitago  be  bandaged  to  prevent  I 
ajdnnui. 

3,  The  lowek.kxd  orrtts  utruBRra.— yiactureain  tliissituA-A 
tion  nuty  be  dividt-d  into  (u)  tnuunrcrse  fmcturo ;  {h)  fii')iarntion  ol^'l 
A»  e[ttphy»is ;  (r)  T-shaped  frartiire :  {d)  fracture  iif  tlic  i«nilyl«)&  ■ 
Of  ti)Mi>.  the  tnuisverse  when  ulnve  tho  mndyltw,  the  neprrntion  oTI 
Uui  epiphy»iK,  fwid  the  fjiiiituro  i>f  the  tip  of  the  intcrmil  condyle,  T 
■m  frtm-mpjttifcir ;  the  cithnrs  involve  tho  joint,  Ciinnr.^K'd  1 
nuintioH  are  geneiHlly  the  result  of  direct  violence,  surh  as  (alli  \ 
Ipoti  the  l>ent  elbow. 

(a)  Tilt  tmnfrrmr  fmtrtnrf  may  be  nbove  or  below  the  condyles;.-, 
in  the  fommr  nw  it  is  nxtm-,  in  the  loiter  iiitriu«p"u]ai-,  .Viiluru 
of  Ihr  diMfiliii-mrul. —T\i"  lower  Fragmuut,  tofji-ther  with  tho  U«(i|^ 
of  Ihn  foreann,  art-  dmwn  liarkwanla  aiid  ujiwarils  liehitid  t" 
, .  r  friif^nenl  by  the  tri«»pi<.  whilst  thn  lo'WPT  <«vA  tA  "Ocw  \i.\  _ 
fni^Dent  pmjectn  in  front  of  th»i  jiiinl  (.Vig.  \'lWi.     Hwpia.— '^o 


Via.    170.— Praclnro  of  the   ] 
lower  end  of  Uis  kumc 
(AfWrOrsj.) 
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The  phakmgra  of  the  JingenmAj  be  dislocated  backwards  or  tor- 
wards.     Beduction  is  easily   effected  by   extension  and   nuuiipu- 

DUIocation  of  the  mttacarpal  boneo/the  thumb  from  tbo  trajicziuin 
may  occur  in  a  backward  or  forward  direction,  and  is  eatuly  rcdui«d 
by  extension  or  pressure. 

Diilamtiou  o/thtjirtt  phalanx  o/  the  thumh  (mm  the  motacariMil 
bone  is  of  more  important.  The  phalanx  is  nearly  always  dis- 
placed backwards ;  the  shortening  of  the  thumb  and  tlie  proji'ctionH 
of  the  base  of  the  phalanx  and  head  of  the  ineta<.'arpal  bone  serve 
for  its  diagnosis.  Seduction  is  often  vorj-  difficult ;  this  ie  ui^unlly 
Mcribcd  to  tlxB  head  of  the  metacarpal  bone  being  forced  between  the 
two  inMcrtions  of  tbo  floxor  brevis 
poUicis  by  which  its  neck  is  tightly 
embraced.  (Fig.  1U3.}  Sir  Gi-orge 
Humphry,  however,  has  shown 
that  the  hindrance  to  reduction 
depends  u{>on  the  fact  that  the  hckh- 
moid  bones  and  the  ligaments  con- 
necting them  uro  carried  buck  with 
the  phalanx,  and  being  hold  thure 
by  the  flexor  brevis  and  iiitenening 
Ivtween  the  metaoarjial  bone  and 
the  phalanx,  prevent  the  urticulikr 
surfaces  of  the  bones  being  brought 
into  contact.  Trratmmt. — IVecsthu 
metacarpal  bono  well  into  the  i>ahn 
of  the  hand  to  relax  the  flexor 
brevis  pollicia.  and  bend  back  the 
first  phalanx  un  the  metacarpal 
bone  until  the  extremity  of  the 
thumb  points  towards  the  wrist, 
thus  forcing  the  biwe  of  tlio 
phalonx  wodge-wisc  Ix-tween  the  two  inxertions  of  the  short  flexor. 
Next  flex  the  phalanx  while  un  awustant,  by  placing  his  thumb 
behind  its  base,  prevontti  it  slipping  back.  The  head  of  the  meta- 
carpal b^Tie  will  now  pruliably  slide  inte  its  place  between  the  twn 
insertioiiH  of  the  flexor  lirevis  jiollicis,  which  are  forced  apart  by  the 
wnlge-like  action  of  the  base  iif  the  phalanx.  Beduction  mny 
sometimes  bi<  occomiilishcd  by  extension,  r.ij.,  by  the  clove-hiteh, 
or  if,  nt  haiul.  by  the  Indian  pii2Klc-toy  or  the  American  forceps  -a 
inethixl,  however,  lew  scic-iitifie  than  that  of  mani]>ulatii>n.  and  one 
which  seldom  HUCcceilH  if  the  other  fails.  These  means  not  proving 
sncifssful.  it  is  usmilly  advisi<d  that  the  im<ei-ti(m  of  the  flexor 
bn-vis  jiollicis  Hhoiild  be  snbcuteneuusly  divided.  fiiir  George 
Humphry,    however,  recommends  an  inriaoft  over  the  sesamoid 


Fio.    MiZ.  —  Ditlocatiou   of   the 
tbninb  Uickwardii  at  the  m 
arpo-i'faaluigeal  JDJat.    (After 

AgDOW.) 


FEACrrURBS  OF  THS  CLAVICLE. 


393 


bones  and  the  introduction  of  a  hook  to  hitch  the  sesamoid  bones 
over  the  head  of  the  metacarpal.  In  this  way,  he  says,  the  reduc- 
tion is  immediately  effected.  As  a  last  resource,  the  joint  may  be 
cut  down  upon,  the  bands  resisting  reduction  divided  and  the  bone 
replaced,  or  the  joint  may  be  excised,  or  perhaps  better,  left  alone, 
as  very  fair  movement  will,  as  a  rule,  in  time  be  gained. 

Fractures  of  the   Upper  Extremity. 

Fractures  of  the  clavicle  are  divided  into  fractures  of — 
1,  the  shaft ;  2,  the  acromial  end  ;  and  3,  the  sternal  end, 

I.  The  Shaft  may  be  fractured  by  direct  violence,  (9r,  as  is  more 
commonly  the  case,  by  indirect  violence,  such  as  a  fall  upon  the 
arm  or  shoulder  ;  more  rarely  by  muscular  action.  Situations, — 
When  the  result  of  indirect  violence  or  muscular  action  the  bone  is 
generally  broken  near  its  centre — its  weakest  part.  When  due  to 
direct  violence,  the  bono  will  break  wherever  the  force  is  applied. 


Fiu.  164  — (irecnstick  fracture  of  the  clavicle.     (Holiuefi'  SyHteiu.) 


Nature  of  the  displacement, — The  inner  fragment,  although  it 
apjHjars  raised  in  consequence  of  the  depression  of  the  outer,  is  not 
displaced,  being  held  in  position  by  the  stemo-mastoid  and  the 
rhomboid  ligament ;  the  outer  fragment  is  drawn  downwards,  for- 
wards and  inwards  by  the  weight  of  the  arm  and  the  contraction  of 
the  pectoral  muscles.  The  signs  in  an  adult  are  usually  very 
evident.  The  inner  fragment  projects  prominently  under  the  skin; 
the  shoulder  droops  forwards  and  downwards  ;  the  patient  usually 
supports  his  elbow  with  the  sound  hand  whilst  he  inclines  his  head 
to  the  fractured  aide  to  relax  the  stemomastoid.  In  a  fat  chUd, 
however,  especially  when  the  fractui-o  is  of  the  greenatick  variety 
(Fig.  164),  which  it  often  is  in  children,  the  signs  are  less  evident; 
indeed  surgical  aid  is  often  not  sought  until  the  mother's  attention 
is  called  to  the  pai*t  by  the  presence  of  a  lum])  fonned  by  the  en- 
sheathing  callus.  Union  generally  occurs  in  about  three  weeks  in 
children  and  five  in  adults.  Treatment, — The  fracture  is  easily 
i*educed  by  drawing  back  the  shoulders,  or  by  placing  the  patient 
in  the  recumbent  |>osture ;  but  it  is  very  difficult  to  maintain  the 
fragments  in  apposition.  Hence  the  nirnierous  \veLW<Sksaj^^ 
apparatus  that  have  been  from  time  to  time  eiixo^Qi^^.   ^^*HV< 
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ThephahiHgeio/thfJingrTitaa.y  be  diblocated  backwards  or  for- 
wardit.    Beduction  is  easily  effected  by  oxtoiflion  ami  uiiiiiipu- 

Dislocation  o/tlie  infiacariml  Unuo/fhe  lliiimh  from  the  tiuiii'ziuiu 
may  occur  in  a  backward  or  forward  diroctioii,  and  iw  easily  n-dured 
by  extension  or  pressitic. 

Diilomtion  o/lhefirit  pludanr.  of  the  Unmh  h\aa  the  uiolJi™r|wl 
bone  is  of  more  importance.  Tho  phalanx  ii*  nearly  uIwuvh  dis- 
placed backwards ;  the  shortening  of  the  thumb  and  thi^  iirojcctioni' 
of  the  base  of  the  phalanx  and  head  of  the  nictacnrjHLl  boni'  wive 
for  its  diagnoras.  Beduction  is  often  vciy  difRciilt ;  this  is  luually 
ascribed  to  thc<  head  of  the  metacarjHkl  bone  being  foi'ccd  bctwe^'ii  the 
two  iiisei-tioiiM  of  tho  flexor  brevis 
polUciin  by  which  its  n<^'k  is  tightly 
embraced.  (Fig,  IKJ.)  Sir  Gcurge 
Humphry,  however,  has  whc)wn 
that  tho  hindrance  to  reduction 
depends  ujkiu  the  fact  that  the  st'sn- 
moid  buniw  and  the  liganientu  con- 
necting them  are  carried  Imck  with 
thu  phalanx,  and  Ixung  held  tbi^re 
by  the  flexor  brevis  and  intenioiing 
lietween  the  uictacurjial  l»ono  and 
the  phalanx,  jirevent  the  articular 
Hurfaces  of  tho  bones  being  brought 
into  contact.  Treat mmt — i'rtisathe 
metacarpal  bone  well  into  the  palm 
of  the  hand  to  relax  the  flexor 
breviB  polliciB,  and  bend  bnck  the 
tirst  jihalaax  on  tbp  iiiyt;iciiriMil 
Imno  until  the  extremity  of  tin- 
thumb  point*  towards  the  wrist, 
thus     fonine    tbp      bar*,     of    tlur 


Via.  US.  —  UinlocatioD  of  th: 
thiioil  Imchwarilx  nt  lliu  lucL-t- 
cari'«-l'''"ln"b'c*'  jui'".  (After 
Ague.-.) 


phalanx  wwlgfvwiw.-  lx>twi>eii  11 
Xcxt  flex  the  phalanx   while  uu  11--1-' 
bebinil  its  base,  prevents  it  slipping  )>^ii 
Mtrpal  b:ino  will  now  probably  eliilc  iil;> 
inMortions  of  the  flexor  hrcvii.  ]iollici-,  «■ 
wedgi^like  attion  of  the  kisi*  ut  Ihr 
sumetiines  he  accomplished  l>y  ext<-ii,-i<> 
or  if,  nt  hand,  by  the  Indiiui  fnuoili 
itiethml,  however,  lewMden 
which  seldom 
suct-esstul,  it 

JIuniphTj,     hoi 


OF  TIIK  <'I..VVHI.K. 

iMiDMand  the  mtniducrtion  nf  u  Ii'mk  tu  liitili  l)i''< 
over  the  ht»d  of  the  lUf  hMiriHil.  I  n  tlii"  um .  Iii-  -. 
tiun  is  imnmliately  cfTurt'^l.  A!<  a  \.i-t  i>">iiit<  •-,  tlii 
cut  dovQ  ufm,  the  bniuln  rmi.Htini;  n'liii  ti'iti  'livulii 
replamd.  or th?  joint  nmy  Ip- I'Xi'i,-'''!,  'it  |fi'tli.>|>'  I-t 
M  Teiy  fair  infivt'itiviit  will,  un  :i  lulc,  in  tirii-   Ix-  ii-m 
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is  important  to  avoid  deformity,  rest  on  the  back  for  a  fortnight  is 
essential ;  otherwise  the  patient  may  be  allowed  to  get  about  with 
his  arm  bandaged  to  the  side,  and  the  \mTts  kept  as  much  as 
possible  in  apposition  by  bandaging  or  strapping.  Of  the  many 
plans  the  following  may  bo  tried. 

1.  Say  re' 8  method, — Take  throe  pieces  of  adhesive  strapping  alx>ut 
three  inches  and  a  half  wide,  and  long  enough  to  siuroimd  the  arm 
and  afterwards  the  body.  Stitch  one  piece,  with  the  adhesive 
surface  outside,  loosely  round  the  arm  on  the  injured  side  at  the 
insertion  of  the  deltoid  muscle.  Draw  the  arm  forcibly  Iwickwards 
to  put  the  clavicidar  portion  of  the  pectoralis  major  on  the  stretch, 
and  carry  the  strapping  across  the  back  and  round  the  front  of  the 
thorax  and  sew  the  end  to  the  part  which  crosses  the  back  (Fig. 
165).  Fix  one  end  of  the  second  strip  of  plaster  to  the  sound 
shoulder;  carrj'  it  obliquely  across  the  back  beneath  the  elbow 
(which  should  be  pushed  forwards)  of  the  injured  side,  a  slit  Ixnng 
made  to  receive  the  olecranon ;  bring  it  upwards  in  front  of  the 
chest,  and  fasten  it  to  its  other  end  over  the  sound  shoulder  (Figs. 
166  and  167).  A  thiixi  strip  may  be  carried  round  the  arm,  fore- 
arm and  thoi-ax  to  keep  the  others  in  place.  The  first  strij)  ac^  as 
a  fulcrum ;  whilst  the  second,  by  drawing  the  elbow  forwards, 
forces  tlie  upper  end  of  the  humerus,  with  iSte  clavicle,  backwards, 
and  at  the  same  time  keeps  the  shoulder  raised. 

2.  Ellis's  method  consists  briefly  in  the  use  of  an  axillary  crutch 
supported  by  two  straps,  the  one  round  the  chest,  the  other  passed 
over  the  soimd  shoulder.  The  chest  strap  also  encircles  the  arm 
and  holds  it  firmly  to  the  side.  The  forearm  is  further  8ui)ix)rted 
by  a  sling. 

3.  The  axillary  jxtd  and  bandage, — Many  surgeons  simply  place  a 
wedge- 8ha|)ed  pad  with  the  base  upwards  in  the  axilla,  and  then 
bandage  the  arm  to  the  side  with  the  elbow  well  raised.  If  the  pad 
is  used,  care  should  be  taken  in  bandaging  lest  the  axillary  vessels 
or  nerves  are  compressed,  and  oxlema,  jmin,  or  even  gangrene  of 
the  anil  Ik?  the  conscHjuence. 

II.  Fracture  of  (he  acromial  end  of  the  clavicle  may  occur  either  at 
or  external  to  th(^  insertion  of  the  coraco-clavicular  ligaments.  In 
tlio  former  situation  .there  is  very  little  displacement,  the  fragments 
Ixung  held  in  ])Oh^ion  by  the  above-mentioned  ligaments.  Pain, 
crepitus,  and  ]K>ssibly  a  slight  gap,  will  serve  to  distinguish  it. 
When  external  to  the  ligaments  the  outer  fragment  is  drawn  down 
nearly  at  a  liglit  angle  to  the  rest  of  the  lx)ne,  8<»  that  its  acromial 
ai-tieulation  looks  inwards,  forwards,  and  slightly  downwards. 
Treatment. — An  axillary  imuI  and  bandage,  with  a  moiddcnl  leather 
8h<»iilder-aip  to  i)rott?ct  the  parts. 

Hi.   Fracture  of  the  sternal  end  is  too  i*ai*e  to  require  description 
itM  a  Ixfuk  of  this  character. 


PkACTttH23  OF  me  scapiTla.  Sna 

The  bcafula. — Tho  fracture  may  ext«nd  tlirougli  1,  the  body; 
i,  thu  neck ;  3,  tlio  acromion  ;  4,  the  coracoid  procctta ;  and  5,  tlia 
glenoid  cavity. 


'niiiure  t'f  the  Innli/  in  nearly  always  cauBCiI  liy  dii'cct  violunc*.  J 
ji  luiiy  \k-  Btiir-MhuiKHl  or  tniiinvorHO,  or  it  luuj  rvLW  Ntirt-wviVj  < 
vbliguolj-  thraugh  the  qiiue;  but  cummoQ\^  \V  u  ^nuW 
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infraspinous  fossa,  and  frequently  the  angle  is  alone  broken  off. 
The  displacement  is  not  usually  very  marked,  as  the  fragments  are 
well  covered  with  muscles.  Siyns, — On  fixing  the  angle  of  the 
scapula  with  one  hand,  and  raising  the  arm,  crepitus  and  pain  may 
be  elicited.  On  running  the  fingers  along  the  spine  and  down  the 
posterior  border,  some  irregularity  may  be  detoc^ted  when  these 
parts  are  involved,  and  on  grasping  the  bono  the  fragments  may  be 
felt  to  move  on  each  other.  Treatment, — Little  can  be  done  bovond 
confining  the  scapula  by  strapping  and  a  bandage  to  the  chest,  and 
re8ti*aining  the  motions  of  the  arm  by  bandaging  it  to  the  side.  * 

2.  Fracture  of  the  neck, — By  this  is  undei*stood  fracture  tlu*ough 
the  surgical  neck,  /.e.,  internal  to  the  coracoid,  so  that  the  latter 
process  is  separated  with  the  glenoid  cavity  from  the  I'est  of  the 

bone.  There  is  a  specimen  of  it  in  the 
Uunterian  and  in  Guy's  Ho8])ital  Mu- 
seum (Fig.  168),  though  it  is  stated 
by  some  not  to  occur.  The  siijits  which 
have  been  ascribed  to  this  injury  re- 
semble those  of  dislocation  of  the 
humerus  downwai-ds.  The  deformity, 
however,  is  said  to  disapjxjar  on  pl•e^4H- 
ing  up  the  elbow,  when  crepitus  can  be 
elicited,  and  to  reapixjar  on  removing 
the  pressure.  The  treatment  re(.*om- 
mended  is  to  raise  the  elbow,  and 
maintain  the  parts  in  their  ix^stored 
]>osition  by  a  bandage. 

3.  Fracture  of  the  acromion  may 
(Kjcur  at  any  situation.  Cau»f, — Direct 
violence,  such  as  a  blow  or  fall  on  the 
shoulder.  Nature  of  the  displacement, — The  outer  fragment  is  drawn 
downwiu-ds  by  the  deltoid,  leaving  a  gap  l^etween  it  and  the  rest  of 
the  bone.  Sfimptoms, — Pain,  fiattening  of  the  shoulder,  presence  of 
a  gap  on  drawing  the  finger  along  the  spine,  acnwnion,  and  clavicle ; 
and  (Topitus  on  raising  the  ann  and  thus  bringing  the  fraprmcnts 
into  ajjposition.  Union, — AVlion  nt^ar  the  tip  the  imion  is  fibrous; 
when  near  the  base,  it  is  said  to  l)e  bony.  Treatment, — Raist^  the 
elbow  so  as  to  relax  the  deltoid,  and  fix  the  arm  to  the  side  by  a 
sling  and  bandage,  i)rot(M.'ting  the  part«  by  a  gutta-jwrcha  cap 
mouM<Kl  to  the  shoulder.     Some  employ  an  axilla -pad. 

4.  Fracture  of  the  coracoid  process  may  occur  either  near  the  tip 
or  uvnr  th(*  root.  The  cause  is  usmilly  direct  violence,  such  a.s  a 
kick  or  fall  on  the  shoulder.  Nature  of  the  displace  me  nt. — When 
the  fracture  is  noar  the  tip  the  distjil  fragment  is  drawn  downwards 
br  the  Jncf^jm;  when  near  the  r(K)t  it  is  held  in  ])osition  by  the 
comcO'chiYwulur  liguinents,  and  \)ut  \itt\e  ^tt\)\a,ce\\vi\\t  occurs. 


Fiu.  168.— Fiacturc  of  the 
neck  of  the  scapula.  (Guy's 
Hospital  Museum.) 
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Signs. — Bruising  and  pain  over  the  situation  of  the  coracoid.  On 
placing  the  finger  on  the  tip  of  the  coi-acoid  some  alteration  in  its 
relative  position  may  be  made  out,  and  crepitus  elicited  by  moving 
the  arm.  Treatment, — The  foreaim  should  be  flexed  to  relax  the 
biceps ;  the  ann  and  foreai-m  bandaged  to  the  side ;  and  a  cap  of 
gutta-percha  placed  over  the  shoulder. 

5.  Fracture  of  the  glenoid  cavity  is  rare.     At  times  it  occurs  in 
connection  with  dislocation  of  the  shoidder. 

The  humerus. — Fractures  of  the  humerus  are  divided  into  frac- 
tures of  1 ,  the  upper  end ;  2,  the  shaft ;  and  3,  the  lower  end. 

1.  The  upper  end  of  the  humerus. — Varieties. — A.  Intracap 
sular,  or  fracture  of  the  anatomical  neck.     B.  Extraaipsular,  or 
fractiux)  of  the  surgical  neck.    V.  Sepai-ation  of  the  upjwr  epiphysis. 
D.  Fractui*e  of  the  gi-eater  tuberosity. 

A.  77/c  intracapsular  fracture  may  be  impacted  or  non -impacted. 
When  imjxtcted  the  ui>i)er  fragment,  or  head,  is  commonly  di'iven 
into  the  lower,  that  is,  between  the  tuberosities.  Cause, — Generally 
direct  violence,  as  a  blow  or  fall  on  the  shoulder.  Signs. — Often 
obscure.  There  may  Xyo  pain,  swelling,  impaired  movement,  and 
crepitus,  with  absence  of  signs  of  dislocation  or  of  other  fracture 
about  the  shoulder.  In  the  impacted  variety  there  is  generally 
some  prominence  of  the  acromion ;  loss  of  rotundity  of  the 
shoulder ;  slight  short<?ning  of  the  arm  ;  and  inability  to  feel  the 
whole  of  the  head  in  the  glenoid  cavity ;  crepitus  is  not  as  a  nile 
present,  though  it  may  sometimes  be  elicited  by  firmly  grasping 
the  head  and  rotating  the  shaft.  Method  of  union. — Fibrous  or 
bony,  oft<m  with  excess  of  callus  and  impairment  of  movement  of 
the  joint.  Treatment, — Apply  a  leather  or  jjoroplastic  shield  to  the 
shoulder  and  outer  side  of  the  arm,  rectifying  any  displacement 
inwards  by  a  pad  in  the  axilla.  Bandage  the  arm  from  the  fingers 
upwards  to  prevent  swelling,  and  confine  it  to  the  side  of  the  chest 
without  raising  tlie  elbow.  When  the  fracture  is  impacted  do  not 
disturb  the  fragments.  Passive  movements  should  be  begun  early 
(in  about  three  weeks). 

B.  7'he  exiroca psitlar  fract nre  is  the  most  ctmmion  form  of  h-ac- 
tiu'e  al)out  the  8li()idder.  It  may,  like  the  inti'aca2)8iilar  variety,  be 
impacted  or  non-impaeted ;  but  when  impaction  occuis  it  is  the 
lower  fragiiu'iit  that  is  driven  into  the  upper,  /.c,  the  nanower 
shaft  l>otwof'n  thf  broader  tuberosities,  ('anse. — Generallv  direct 
violence.  Sat  are  nf  the  disjtlacement. — The  upper  fragment  is 
rotated  outwards  ])y  the  thi-ee  muscles  inserted  into  the  greater 
tulxTosity ;  the  lower  fmgment  is  dmwn  upwards  by  the  deltoid 
and  inwards  l)y  the  tlu-ee  muscles  inserted  into  the  bicipital  ridges 
(Fig.  1()9),  Signs. — Pain,  swelling,  and  impaired  movement ; 
marked  short(?ning  of  the  arm  ;  projection  of  the  rough  end  of  t4|fMR 
lower  fragment,  usually  below  the  ooracoid;  a3id.\xicx^a9^\a<c^sd^ 
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of  the  turn  to  tho  Burgeon.  On  rotnting  tho  ttrm,  the  hoaA  n 
motionloHB  in  the  glonoid  cavity,  whilBt  on  exfonaion  crepitus  is 
felt.  In  tto  imjKftfd  form  the  signs  are  very  obseuro,  anil  princi- 
pally negative.  Thus,  there  may  bo  dofonnity,  slight  shortening, 
and  iinpairotl  movoiiient;  but  there  is  no  crepitus,  unless  unjustifi- 
able force  IH  used,  ('nion  is  generally  bony.  There  is  often  much 
impaimient  of  movement,  in  consequence  of  inflainniatnry  thicken- 
ing, and  siiinotimes  paralysis  of  the  deltoid,  from  the  involvement 
of  the  circuinfiex  nerve  in  the  callus.  Treatment. — Similar  to  tho 
intracapsular  form.  Place  a  pad  in  the  axilla,  and  a  poroplaetic 
shield  over  Uie  nhouldor  and  out«r  side  of  tho  arm.  Support  tho 
hand  in  a  aling,  but  do  not  raise  the  elbow,  in  order  that  tho  weight 
of  the  arm  may  act  aa  an  extending  force 
to  overcome  the  upward  displacement. 

C.  Frariiire  thrnugh  the  urealer  lulnrittiti/ 
is  the  result  of  groat  violence,  and  is  very 
laro.  Niiliire  »/  tlie  diii/'lncemn.f.— Tho 
humerus  is  drawn  inwards  l>one]ith  the 
coroooid  process  by.  the  musclcH  insert^'d 
into  tho  bicipital  ridgoa,  and  tho  greater 
tuboroflity  backwards  by  the  three  muscles 
inserted  into  it.  Signa. — The  shoulder  is 
greatly  increased  in  breadth :  a  vertical 
gap  may,  jierhapa,  be  made  out  between 
the  tuberosity  and  tho  head  of  tho  bone; 
and  on  approximating  the  fragmcnb', 
crepitus  can  be  felt.  Treatinmt. — Endea- 
vour to  bring  tho  fi'ogracnts  into  contact 
and  to  k<K>p  them  so  by  an  axillary  pad, 
strapping  and  bandage ;  apply  a  shield  over 
the  nhoulder,  and  confine  thcarm  to  the  side. 
D.  .SV/KirafiVui  /■/■the  ii/qier  rpijihyiig  can  only  ixTur  in  patients 
nder  twenty -one  years  of  ago.  Nntare  nf  thr  tlii>planmrHt.  -Tho 
lHM>r  rnijnm.'iit,  which  ini'liidi^s  the  tuberosities,  is  drawn  outwards 
y  (h>'  tliri'o  muwics  iiiscrttil  into  the  greater  tulioroKity.  and  tiv< 
iwei'  ftiigmr'iit  ujiwuiils  by  thi'  deltoid,  and  inwaiils  by  the  thnc 
LUMcli's  tiiwilifl  intd  thi>  lii{-i]>ital  ridgt>H.  'ITie  j"iy/H«  are  siiiiilnr  tii 
iiiw  of  the  extniciiiwular  fmi'tiire.  save  that  the  pnijwting  (-rid  rif 
10  I'lwiT  hii^niii'nt  is  Humoth  ami  iioindcd  in  place  of  lieing  niugh 
rid  iMir'vi'ii.  :iiiil  iisi'udo-i'ri'jiituK,  instead  'if  iKinv  cmpLlus.  is 
■   ■■    ■  ■        ■  ■       ■      ■     ,  „f  the  :inn.      Mrlh'ol  ..f  i..,i.,». 


Pin.  Iflg.  ~  Rxti-ncapBulnr 
fracture  at  the  bumems. 
(After  Gmy.) 


UhIwUv  Ih.UV.  hut  with  II 

qucntlv  h's"  iro]Kiiriiii'nt 
theu|ii«Tfiid.       Trfitwe, 


i.'h  1. 


pn"hictli>n  of  ciillus. 
:iiovi'ment  than  in  other  friM-tures  nf 
Like  thilt  of  fraetuio  nf  the  surgii-ul 


i*.    Tll£  aUAFT  OF  niE  IHTTiF.HTft  may  W  tT(lrt,uwl  \w  fl.Tl'S  situa- 
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tion,  but  more  often  in  its  lower  thnn  in  its  upper  hnlf.  f'uasn. — 
Director  indirect  violonco,  mrdy  muscular  action.  Nutiir^ <-/lhf 
ditplaeemrnt. — When  the  line  of  tractiuti  ia  transvorsfl  little  dis- 
plocemoiit  occurs ;  but  when  it  ie  oblique,  tho  fmginontu  hnve  a 
tendency  to  glide  uver  ono  iinothcr  owing  to  niuHctiliir  action, 
althnugli  this  m  HOtucwhnt  coiintenictod  by  tho  weight  of  the  arm. 
When  the  fracture  is  uboTo  the  inxcrtiun  of  tho  dcltoiil  the  upper 
fragment  is  drawn  inwards  by  the  muaclas  inserted  into  tho  bicipital 
ridges ;  whilst  the  lower  fragment  is  dmwn  upwanls  by  the  biceps 
and  triceps,  and  outwards  by  the  deltoid.  'When  Iwlow  the  deltoid, 
the  upper  fragment  is  drawn  outwards  by  that  muscle  and  tho  lower 
fragment  upwards  and  inwards  bj'  tbe 
bicepe  and  tricepe.  '  Hujm,  usually 
obvious,  viz.,  pain,  preternatural  mo- 
bility, and  generally  deformity  aiil 
shortening;  whilst  crepitus  is  readily 
obtajncd.  Methoil  of  uaina. — Ocnorally 
bony ;  but  it  is  one  of  tho  most  common 
situations  of  ununited  fnii'ture.  'J'rttil- 
men(. ^Plac©  the  arm  iind  forearm  on 
an  inside  rectangular  spUnt  with  thi-co 
abort  splints  to  the  humonis.  ono  in 
front,  ono  behind ,  and  ono  on  tho  outer 
side.  Or,  apply  tour  short  splints  to 
the  humerus  and  support  tho  foroann 
by  a  sling,  leaving  tho  elbow  froo,  so 
that  the  weight  of  the  arm  may  act 
as  an  extending  force.  The  splints 
should  be  worn  from  a  month  to 
five  or  six  weeks.  Tho  fingers 
and  fore-arm  may  often  with  advoutago  bo  baudugod  to  prevent 
oedema. 

3.  The  TxmrER_ESD  of  the  humerus.— Fmctures  in  thi^i  situa- 
tion may  be  dividiid  into('i)  tran;«von!in  fracture;  (b)  M'lMinttion  uf 
thp  epiphysis ;  (c)  T-shape<l  fracture ;  (d)  fnu-ture  of  tin-  i-ondylen, 
()f  thctto,  the  tiiinsvorNO  when  oliovc  the  roiiilyles,  the  xoiKii^itiiin  of 
th«  eidphysiri,  and  the  fniotun'  of  the  tip  of  the  inh-mal  condyle, 
are  ertra-niptiihir ';  the  others  iMvr)lvc  th''  joint.  'Whui'. -All 
varieties  am  gcnoiidly  the  restdt  of  dii'cct  vii'lcnco,  siii-h  as  foils 
upon  the  bent  elbow. 

(o)  Thr  tTitiiirimrfriirliirr  «iny  Iw  iil)ovi>  or  Iwlow  the  condyles ; 
in  the  foniier  nvK  it  is  extra-,  in  the  latter  intmcapHular.  SnliiTe. 
nf  tht  dUjiliimnrnt.—ThK  lower  fnigmcnt,  t«gcth<!r  with  tlii^  Umee 
of  the  forearm,  are  drawn  iMickwanls  and  upwunbt  behind 
upper  fragment  by  the  triceps,  whilst  the  lower  end  ut  tt«i  ■^ 
fragment  projocte  in  front  of  the  joint  ^Vig.  \"0Y     Siijn^' 


Flo.  170.— Fmcturo  of  tbo 
lower  and  of  llie  liuiuerus. 
(Attor  Qray.) 


> 
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foreanii  in  shorteuod  and  generally  bent  more  or  less  at  a  right 
angle  to  the  arm ;  the  olecranon  projects  posteriorly ;  and  the  lower 
end  of  the  upper  fragment  forms  a  prominence  in  front  of  the  joint. 
The  signs  are  similar  to  those  of  dislocation  of  the  radius  and  ulna 
backwards.  The  following  differences  presented  by  the  two  injuries 
should  serve  to  distinguish  them;  although  when  not  seen  im- 
mediately after  the*  accident  the  condition  of  the  parts  may  be  so 
obscured  by  swelling  that  an  accurate  diagnosis  cannot  bo  made  till 
the  inflammation  has  subsided.  Thus,  in  fracture — 1,  the  defor- 
mity is  readily  reduced,  but  reappears  on  removing  the  extending 
force;  2,  crepitus  is  obtained  on  reduction;  3,  the  condyles  bear 
normal  relations  to  the  olecranon ;  4,  the  distance  between  the 
acromion  and  external  condyle  is  less  than  on  the  sound  side ;  o, 
the  prominent  lower  end  of  the  upper  fragment  projects  above  the 
crease  at  the  front  of  the  elbow.  In  dUlocatioiiy  on  the  other  hand 
— 1,  the  deformity  does  not  reappear  when  reduced;  2,  there  is  no 
crepitus;  3,  the  distance  between  the  condyles  and  olecranon  is 
increased ;  4,  the  distance  between  the  acromion  and  external  con- 
dyle is  the  same  on  both  sides ;  and  5,  the  prominent  lower  end  of 
the  humerus  projects  below  the  crease  at  the  front  of  the  elbow. 

{b)  Separation  of  the  epiphysis* — ^The  signs  are  similar  to  the  above, 
but  the  patient  is  under  twenty-one  years  of  age. 

(c)  T-shaped  fracture, — In  this  there  is  a  transverse  fracture 
above  the  condyles,  combined  with  a  vertical  or  oblique  fracture 
extending  between  the  condyles  into  the  joint.  Signs. — Similar  to 
the  transverse  fracture,  except  that  the  condyles  move  on  one 
another  as  well  as  on  the  shaft,  and  the  distance  between  them  is 
increased.  These  signs,  however,  are  often  obscui'ed  by  great 
effusion  in  and  around  the  joint. 

{d)  Fracture  of  the  condyles, — ^The  projecting  internal  condyle 
may  be  broken  off  without  implicating  the  joint ;  or  the  fracture 
may  extend  (»])liquoly  through  either  condyle  and  the  contiguous 
articular  surface  into  the  joint.  Cause. — Generally  direct  viohmce. 
Sif/Hs. — Mobility  anil  crc^pitus  on  grasping  the  CK^ndyles,  and  <m 
Hexing  aiid  extending  the  fort'ann  when  the  internal  condyle  is 
fracturiKl,  and  on  ])r()nating  and  supinating  the  hand  when  the 
external  condyle  is  fnicturiHl. 

Method  of  union.-  The  extracapsidar  varieties  imite  by  bone,  the 
intracapsular  by  fibrous  tissue.  In  the  T-shapeil  fracture  thi* 
ti'ansvei'se  portion  unity's  by  lx)ne:  the  vertical  or  oblique,  i.e.,  the 
portion  inside  tin*  joint,  by  fibrous  tissue. 

Trtdfuitttt.—  If  tlu'n*  is  much  swelling,  and  you  cannot  be  quitf 

sui*e  that  there  is  no  dislocation,  place  the  limb  on  a  pillow,  or 

better,  on  a  Stronioyer's  cushion,  and  apply  cold  in  the  fonn  of  lead 

lotion  or  ice,  till  the  swelling  has  subsided.     Subsetjuently  reduce 

the  fracture,  and  place  the  arm  and  ioTeaim  en  an  angular  splint  or 
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on  a  bent  anterior  splint,  or  in  Bavarian  plaster,  moulded  leather, 
or  poropiastic  felt  splints.  Pasaive  movemonta  of  the  elbow  should 
be  begun  early  whenever  the  fracture  involves  the  joint,-  but  when 
it  is  transverse  above  the  joint  they  should  bo  delayed  for  a  month, 
since  there  ia  then  no  danger  of  a  stiS  joint,  but  a  risk  of  the 
poasivo  movenientH  at  the  seat  of  fracturo  leading  to  a  false  joint. 
Where  the  internal  condyle  only  is  chipped  off.'thc  angular  sjilint 
should  bo  placed  on  the  outer  side  of  the  arm.  In  the  other  forms 
it  is  usually  applied  t«  the  inner  side. 

The  radius  and  ulna.  Chiwc.— Generally  direct  violence, 
when  eauh  bone  breaks  in  the  same  transvei'se  lino  at  tho  spot 
where  the  force  is  applied ;  occasionally  indirect  violence,  as  a  fall 
on  the  hand,  when  each  bone  generally  breaks  at  its  weakest  part 
— the  radius  in  its  upper  third,  the  ulna  in  its  lower  third.  A'udire 
oftht  disptiicemtnt. — The  upper  fragment  of  the  radius  ia  drawn  by 
the  pronator  teres  towards  the  upper  fragment  of  tho  ulna,  which 
in  consequence  of  its  hingo-shaped  articulation  with  the  humerus 
is  not  displaced.  The  lower  fragments  are  diawn  towards  each 
other  by  the  pronator  quadratus,  Sitpu. — Obvious  deformity, 
crepitus,  &c.  Treatmmt, — Flex  the  elbow  to  relax  tho  muscles; 
reduce  the  fracture,  and  place  the  forearm  in  well-padded  splints 
with  the  thumb  uppermost.  In  this  jKwition  the  bones  are  midway 
between  pronation  and  supination,  and  parallel  to  one  another. 
There  is,  consequently,  a  good  interval  between  them,  and  the 
danger  of  the  radius  becoming  unitod  by  callus  to  tho  ulna,  as  in 
Fig.  54,  is  avoided.  During  pronation  the  radius  crosses  the  ulna. 
Were  the  fracture  set  with  the  bones  thus  in  contact,  the  risk  of 
thoir  uniting  would  be  great.  The  splints  should  reach  from  above 
tho  elbow  to  below  the  wrist,  and  should  be  broader  than  the  tafs- 
arm  so  that  the  bones  may  not  be  pressed  together  by  the  bandago. 
If  this  point  is  attended  to,  interosseous  pads  are  not  noce.-iifary. 
The  patient  should  be  seen  within  twonty-fom-  hours,  as  swelling 
may  occur  and  tho  bandages  require  loosening.  The  i*])linb*  must 
be  worn  for  about  a  month,  and  passive  movements  of  the  fingers 
piactasod  early  to  prevent  stiffening. 

Orren*tKk  frartuTt  of  the  radius  iinil  ulna  is  common  iu  children. 

The  radius. — Fractutps  ot  tho  radius  uiiiy  involve,  1,  the  nock; 
2,  the  shaft ;  and,  3.  the  lower  end  (Colics'  frai-tiur). 

1.  Tht  fitck  of  the  radius  is  oc<aaionaUy  fractured.  It  may  be 
known  by  crepitus,  and  by  tho  absence  of  movement  of  the  head 
when  the  hand  is  jironated  and  supinated.  Trratmeut. — Flex  the 
forearm,  antlpliu^o  the  limb  on  an  angular  splint. 

2.  Tht  ihoft  of  the  riitli'it  may  be  fratrtuvcd  by  cliriH^t  or  imlii 
violence.     Both  fragments  are  drawn  towards  the  ulna,  the  u| 
by  the  pronator  teres,  the  lower  by  the    pronaXm    o^*.' 
(Fig.  171.)    7>w/ct™/.— Similar  to  that  oi  iractme  ol\jo'Cii.' 

W.  Tl  -D 
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a.  FmrtHre  iif  the  Ivaxr  riiJ  of  tht  radius  {CtilM  /raditre). — The 
line  of  fracture  generally  rune  tranaversel;  about  three  quarters  of 
an  inch  above  the  articular  Hurfaoe  of  the  bone.  C.Vnuii-.^PallH  on 
tike  jialm  of  the  hand.  It  ii«  more  frequent  in  the  old  than  in  the 
young;  and  in  eM(>ocially  common  iu  elderly  womeh.  Xiiture  i-f  Ike 
duplacrmetit. — tioinotiinoii  ihmv  may  be  no  diBplacenicnt.  but  g«ne~ 
rally  the  lower  fragment  with  the  hand  is  bo  diapluced  that  the 
articular  surface  looka  downwardti,  and  slightly  backwardii  and 
outwarda,  instead  of  downwards,  forwards  and  inwards.  This, 
according  to  Mr.  B.  W.  iSmith,  is  due  to  the  action  of  the  supinator 
longua,  the  extensors  of  the  thumb,  and  the  radial  extensors  of  th« 
carpua.  By  others  it  is  believed  to  be  due  to  the  impaction  of  the 
upper  fragment  into  the  lower,  a  condition  frequently  met  with  in 
specimens  preserved  in  museums.  Occasionally  the  lower  fragment 
is  displaced  forwards  in  consequence  of  falls  on  the  back  of  the 
hand.  Comminution  of  the  lower  fragment  with  involvement  of 
the  wrist-joint  frequently  occurs.  tHi/iu.— Very  characteristic. 
On  the  bock  of  the  wrist,  just  above  the  joint,  there  is  a  pru- 


.— Fracture  o(  the  reditu.     (After  Gray.) 


cauMMl  by  the  backwardly  displaced  lower  fragment,  and 
above  this  a  slight  depression  ;  whilst  on  the  palmar  surface  thoT« 
id  a  prominence  mused  by  the  lower  end  of  the  u])per  fragment, 
roTTOspontling  to  the  domal  dojireaBion,  and  below  this  a  depression 
corrcspimdiug  to  the  dorsal  prominence.  Pronation  and  supination 
are  lost,  the  hand  is  deflected  to  the  radial  side,  and  the  lower  end 
of  the  ulna  is  prominent.  The  deformity  is  well  seen  in  Fig.  172. 
These  sigiin  arc  Hi'inilar  to  those  of  dislocation  of  the  corpus  back- 
wards. The  follDwiiig  points  will  wrve  to  thstinguish  the  two 
injiuieMl'-In  J'nirlaei;  1,  tllf  Htyliiid  prcK'ess  of  the  radius  in  on  a 
higher  plane  thiin  that  of  the  ulna ;  2,  the  diiitance  from  tlii' 
intenial  conilyh-  to  tlie  tiji  cif  the  styloid  iudcosb  of  the  radius  is 
li'SH  thiin  nil  the  wiiuid  fide ;  'A,  theii^  is  crepitus ;  4,  the  deformity, 
whi'U  it  nm  Iw  reduced,  hoH  a  tendency  to  return  if  the  extending 
forci-  is  relaxed ;  and.  5.  it  is  very  common  in  the  old,  and  occurs 
fnini  slight  lausi's.  In  dUloeaiioH,  on  the  other  hand.  1,  the  styloid 
pnK-(>J<!>  of  the  radius  is  on  a  lower  plane  than  that  of  tike  ulna;  2, 
the  ilifllanre  from  the  internal  condyle  to  the  tip  of  the  styloid 
/urni'SM  (>/  the  nidiu«  is  the  some  as  on  the  sound  side ;  3,  there  w 
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no  crepitus;  4,  the  deformity  when  reduced  haa  no  tendency  to 
return  when  the  extending  force  is  rehuced ;  and,  6,  it  ie  ustwllj 
the  result  of  great  violenoe,  and  mora  frequently  occurs  in  the 
young  than  in  the  old.  Treatmtnt, — After  reducing  the  fracture  as 
thoroughly  as  possible  apply  two  ordinary  forearm  splints,  taking 
care  that  the  anterior  one  does  not  reach  beyond  the  heads  of  the 
metacarpal  bones,  and  place  a  pad  beneath  the  wrist  to  restore  the 
lost  concavity  of  the  front  of  the  radius.  Practise  pasuve  more- 
meuts  from  the  third  day,  as  in  tikis  form  of  fracture  the  tendons, 
where  they  cross  the  back  of  the  radius,  the  seat  of  fracture,  are 
apt  to  become  adherent  to  their  grooves.  This  is  the  almost 
invariable  method  of  treating  CJoUee'  fracture  at  St.  Bartholomew's 
Hospital,  and  is  attended  with  excellent  results.  If  preferred, 
Gordon's  (Fig.  173),  Can's,  Hawkins',  or  Bond's  eplints  may  be 
used.  The  pistol-shaped  splint  introduced  by  N£Iaton,  and  justly 
condemned  by  Sir  James  Paget  as  so  frequent  a  cause  of  stiff  wrist 
and  fingers,  should  on  no  account  be  used.  Remove  tlie  splinte  in 
about  four  weeks,  and  employ  sham- 
pooing,  friction   with  stimulating       f ■^r'' ^ 

liniments,  &e.,  till  any  stiffness  of 
the  joint  or  fingers  that  remains  has 
disappeared. 

SepiiratioH  of  the  lower  ejAphytii 
may  occur  in  young  subjects,  and 
resembles  Colics'  fracture. 

TnE    ULX A.— Fractures    of   the 
ulna  may  be  divided  into  fracture  of — 1,  the  olecranon ;  2,  the 
coronoid  process  \  and  3,  the  shaft. 

1.  Thi  olecranon  may  be  fractured  in  a  transverse  or  oblique 
direction.  The  elbow-joint  is  always  involved,  except  when  the 
fracture  is  through  the  tip  of  the  process  only.  Caute. — Direct 
violence,  as  a  fall  on  the  point  of  the  elbow,  or  violent  action  of 
the  triceps  muscle.  Naturt  of  the  diiplacrment  (Fig.  174), — The 
detached  fragment  is  usuaUy  widely  separated  from  the  rest  of  the 
hone  by  the  triceps;  but  when  the  poriosteum  and  tendinous 
expansion  of  the  triceps  covering  the  olecranon  is  not  torn,  and  the 
fr^ture  is  very  oblique,  little  or  no  displacement  occurs.  Signi. — 
Swelling  from  effusion  of  blood,  and  later  of  senmi,  into  the  joint ; 
inability  of  the  patient  as  a  rule  to  extend  his  arm  ;  and  generally, 
the  presence  of  a  gap  between  the  fragments.  Melliml  nf  tmiim.-  - 
Usually  fibrous ;  but  when  the  separation  of  tho  fragments  L 
slight,  it  may  be  bony.  Trmtmtnl. — Place  the  elbow  in  a  |i 
of  tligbt  flexion  on  a  jointed  splint,  and  apply  evaporating 
till  the' swelling  has  subsided.  An  attempt  may  be  made  to  -^ 
down  the  detached  fragments  by  strapping  and  a  be.ii6K^.  ^*^L 
movements  should  be  begun  eerly  to  preveut  aiit^Vwafc  V;*^* 
11  -Q^ 
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day,  Hamilton).  Many  adyiso  that  the  arm  should  be  put  up  in 
full  extension ;  but  this  is  objectionable,  as  it  causes  the  olecranon 
to  form  an  angle  with  the  shaft.  Mr.  Heath  on  the  other  hand 
strongly  recommends  flexion  of  the  arm  to  a  right  angle. 

2.  The  coronoid  jrrocess  of  the  alna^  except  in  dislocation  of  the 
ulna  and  radius  backwanls,  is  rarely  fractured.  It  is  said  at  times 
to  occur  from  a  violent  contraction  of  the  brachialis  anticus  muscle. 
Signs, — When  fracture  of  the  coronoid  is  present  in  dislocation  of 


Fio.  173.— Gordon's  splint  for  Colles*  fracture. 
(Gordon's  Fractures. ) 


i 


Fn>.  174. — Fracture  of  olecranon.     (Listen's  Surgery.) 

tho  nulius  and  ulna  ba(?kwanLs,  the  disl<K'ation  is  rea<lily  reduced, 
but  iiiiiiieiliately  retuniH  on  rtdaxing  the  oxtcaiding  force.  When 
fracture  of  the  coronoid  is  not  present,  the  dislocation  is  more 
difficult  to  reiluce;  but  when  once  reduced,  has  no  tendency  to 
rcHjur.  Trmtmeid. — After  reducing  the  dislocation,  ])laoe  the  arm 
in  a  fl(>xed  2>ositioik  on  an  inside  angular  splint.  Employ  passive 
movemfuts  early. 

3.   The.  shaft  of  the  ulna  is  occasionally  fnictiuxxl  without  implica- 
tion of  the  radius.     ('aM«r.— Direct  violence.     Nature  vf  the  dis- 
p/acemeni.  —The  upper  fragment  is  not  displaced,  being  held  in 
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positioii  by  iU  hinge-shaped  articulation  with  the  humenia.  The 
lower  fragment  is  drawn  towards  the  radius  by  the  pronator 
quadratuB.  8ii/iu.^It  is  readily  detected  by  running  the  finger 
^ong  the  prominent  posterior  border  of  the  bone,  when  a  gap  or 
irregularity  is  felt,  and  by  crepitus  on  movement.  Trmtment. — 
Similar  to  that  of  fracture  of  the  radius. 

The  CASP1TB,  metacabfitb  and  fhalaitoes.— Fractures  of  these 
bonea  require  no  special  mention.  They  may  bo  diagnosed  by  the 
deformity  and  crepitus.  Best  for  a  few  weeks  on  a  splint,  foUowed 
by  passive  movements  to  prevent  tiffne»e,  is  all  that  is  generally 
necessary. 

IMJUKIBB  OF  THE  LOWBK  EXTBEUITV. 

Bkuisbb  or  C0HT1T3I0XS,  burns,  bcalds,  and  frobt-biteb  of 
the  lower  extremity  call  for  no  special  mention  beyond  that  bmises 
about  the  hip  and  ankle  may  be  mistaken  for  fracture,  and  that  a 
contusion  of  the  hmb  may  be  so  Bevet«  at  times  as  to  terminate  in 
gangrene. 

SpraD(8  of  the  ankle  and  knee  are  very  common.  Pain,  inabilify 
to  boar  any  weight  on  the  limb,  effusion  into  tho  joint  or  the  sheaths 
of  tho  surrounding  tendons,  and  later,  ecchymosia  of  the  skin,  are 
the  uaoal  signs.  A  sprain  of  tho  ankle,  when  there  is  much  swelling, 
is  often  difficult,  and  sometimes  impossible,  to  diagnose  from  a 
fracture,  and  should  then  be  treated  an  such.  For  an  ordinary 
sprain  absolute  rest  should  be  enjoined,  and  cold  or  evaporating 
lAtions  or  a  wet  bandage  should  bo  applied.  When  the  swelling 
has  sub»iidod,  the  part  may  be  put  in  a  plaster-of- Paris  bandage  or 
in  a  poroplastic  splint  for  some  weeks,  and  then  sbaitipooing  and 
passive  movements  employed  it  any  stiffness  bo  left. 

EurrtntE  of  stuacLES  and  tendons,  either  as  the  result  of 
external  violence  or  of  sudden  and  spoamiHllc  contraction  of  the 
muscle,  is  not  infreciuent  in  the  lower  limbs.  Uore,  only  rupture 
of  tho  plantaris  or  Achilles  tendon  requires  special  notice.  It 
UBuaUy  happens  in  men  beyond  the  middle  period  of  Ufo  without 
any  evident  cause.  It  is  attended  with  a  distinct  snap,  and  a 
feeling  as  if  tho  part  had  been  stnick.  followed  by  pain,  and  some- 
times by  ecthymosis,  and  by  inability  to  raise  the  heel,  Trentmeut. 
-"A  plast«r-of-l'nris  banchige  should  be  appliwl,with  tho  foot  in  the 
extended  position  to  aj)proximato  the  ends  of  the  ruptured  tendon. 
If  a  heel  is  made  to  the  plaster  case,  the  patient  ni'od  not  lay  up. 
Tho  plaster  case  should  be  worn  for  two  or  three  weeks. 

Ih'eli'iilii'iis  of  Skf  Loicer  Ejctrtmity. 

Dislocation  of  the  nir.— This  injurj-  is  mavb.  l^ 
than  dislocation  ot  tEie  shoulder,  a  iwA  n^^Vy  eiL'\i\Kni,«&  \$7 
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strength  of  the  capsular  ligament,  the  depth  of  the  acetabulum, 
and  Qie  powerful  muscles  by  which  the  joint  is  surrounded.  It 
occurs,  however,  more  frequently  than  might  be  expected,  owing 
to  the  powerful  leverage  which,  from  the  great  strength  of  the 
femur  and  length  of  the  leg,  is  brought  to  bear  upon  the  joint  in 
falls  upon  the  knee  and  foot  with  the  limb  extended  and  abducted. 
Dislocation,  therefore,  as  might  be  inferred,  is  more  common  in 
the  young  and  strong ;  fracture  of  the  neck  of  the  femur  in  the 
old  and  feeble.  Cause, — ^Dislocation  of  the  hip,  whatever  form  it 
may  take,  generally  occurs  when  the  limb  is  abducted.  In  this 
position  the  head  of  the  bone  presses  upon  the  inner  and  lower  part 
of  the  capsule,  its  weakest  part,  and  if  any  sudden  or  great  force  is 
now  appUed  to  the  other  end  of  the  lever,  the  head  of  the  bone  may 
be  forced  through  the  capsule  at  this  spot  into  the  obturator 
foramen.  Here  it  may  remain,  or  if  at  the  time  of  the  accident 
the  limb  is  flexed  and  rotated  inwards  as  well  as  abducted,  it  may 
be  carried  round  the  outer  margin  of  the  acetabuliun  on  to  the 
dorsum  ilii ;  or  if  the  limb  is  extended  and  rotated  outwards  as 
well  as  abducted,  round  the  inner  margin  on  to  the  pubes.  In 
rare  instances,  it  would  appear  to  occur  during  forced  adduction  of 
the  limb,  the  head  of  the  bone  being  then  driven  directly  backwardM 
on  to  the  dorsum  ilii.  In  such  a  case,  however,  the  rim  of  the 
acetabulum  i8  generally,  though  not  always,  splintered  off  at  the 
same  time. 

The  Y»  ^''  ilio'femoral  ligament  plays  so  important  a  part  in 
dislocation  of  the  hip  that  its  attachments  should  be  briefly  con- 
sidered before  studying  the  varieties  of  this  dislocation.  It  consists 
of  a  thickening  of  the  front  of  the  capsular  ligament,  and  is 
attached  above  to  the  anterior  inferior  spine  of  the  ilium,  and  then 
divides  into  two  branches  like  the  letter  Y  inverted.  The  outer 
branch  is  inserted  into  the  upper  part  of  the  anterior  trochanteric 
ridge ;  the  inner  branch  into  the  lower  part  of  that  ridge.  It  is 
exceedingly  strong,  and  will  bear  a  breaking  strain  of  from  250  to 
750  pounds.  Both  branches  limit  extension;  the  outer  branch 
rotation  outwanls  as  well.  The  whole  ligament  therefore  is  tense 
during  oxtonsion  and  outward  rotation  of  the  limb;  relaxed 
during  flexion  and  rotation  inwards. 

Varieties. — Dislocations  of  the  hip  are  divided  by  Bigolow  into 
the  reijuhvr,  in  which  one  or  both  branches  of  the  Y  ligament  are 
intiit't,  and  the  irreijiihir,  in  which  both  branches  are  ruptured. 
In  the  former  tho  si^ns  are  constant,  as  the  untom  branch  of  the 
Y  lipmient  conij>ols  tho  bone  to  take  a  certain  definite  position. 
In  tho  inefrular  tlio  siprnH  vary,  as  both  branches  of  the  Y  being 
ru])turod,  tho  control  which  it  exoroisos  over  the  position  of  tho 
l>ono  is  lost.  Our  attontion  here  will  onlv  be  directed  to  tho 
ro^ilnr  (iislonUions,    Of  those  Bigelow  iea<:xibQs  wjven^  the  firet 
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(  coDnnonlf  known  as  the  ctattital  ditlocationa  of 


Cooper's  Clabsificatiom.    Bioblow'b  CLAaaiFiCAxioit. 


Both 

branched 

of  Y 


IHslocotion  on  to  the  dot-  1  _  ,    t\„     > 

sum  ilii  j  ~ 

Dislocation  into  the  Beiattc  )  =  2.  Dorsal  below  the 

notch  (  tendon 

Dislocation   into  the  ob- )  =  3.  Thyroid  and  dowu- 

turator  foramen  J  wards  ^ 

Dislocation     on     to     the  J  =  4.  Pubic     and    sub-        entire. 

pubes  (  spinous 

5.  Anterior  oblique     -' 

6.  Supraspinoue  )    b^"^„, 

7.  Kverted  doreal         (         /     , 

I     uptiii'ed. 

U.  Irregular.    BofA  hraiichtf 
"ft  riiiiturtil, 

I.  nUWafiim  on  fo  the  durmm  Hit  {the  Horml  o/  Biijehw).-  -This 
IH  the  most  cominim  fomi  of  dislwntion  of  the  hip.  The  head  of 
the  bone  in  thrown  Mpwitrds  and  backwards  on  to  the  ilortfiun  of 
the  ilium,  the  articular  surtkce  of  the  head  looking  backwards,  and 
the  great  trochanter  forwards.  The  capsular  ligament  is  generally 
ruptured  at  its  lower  and  inner  part.  sometimeB  posteriorly,  and 
the  round  ligament  is  usually  torn.  The  Y  ligament  is  uninjured, 
the  external  branch  procenting  ovcrsinn.  The  glutei  muscles  are 
raised  froni  tho  ilium  by  the  head  of  the  bone,  which  it*  always 
situated  aliovo  the  tendon  of  the  obtiuiitor  intemus.  Tho  other 
external  rcitutura  have  bceii  found  variously  lucenittxl  in  torn  from 
their  uttachini>ntii.  Siym  (Fig.  17o).-  The  limb  is  slightly  flexed, 
addurted,  rotated  inwards,  and  shortened,  so  that  tho  lower  end  of 
tho  femur  crosses  the  lower  thinl  of  the  opposite  fhiKh,  and  the 
ftroot  toe  rests  on  the  in»t<T)  of  the  opposite  foot.  The  head  of  the 
liane,  at  least  in  thin  subjects,  can  be  felt  in  its  abnormal  situation 
on  rotating  the  liiiil).  The  great  trochanter  is  above  n  lino  drawn 
from  the  anterior  superior  iliac  ei>ine  to  the  most  ]iiiiniiTicnt  part  of 
the  tnls'nisity  of  the  ischium  (,%¥/"(<■«'»  liui')  (Fig.  ITT);  and  tbo^ 
<liKtance  fnini  the  top  of  the  gn<at  trochanter  to  a  line  ilntwii  hoB^P 
xontally  round  the  ]>elvis  on  a  level  with  the  uuterioi'  su^tcmi;  iliy^ 
spines  {Uri/aiil's  Hue)  is  less  oa  theiai\ii«d.&BLii(ni&<imv>iASM 
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2.  IHsloaitioH  iiibi  the  oriadV  lioUh  {Ihr  dortal  Mtiii:  the  tnida 
Bigehm). — The  head  of  the  bane  escapes  bel'iw  the  tpndon  ot 
obtumkir  intemus.  and  then  ascends  behind  it  on  to  the  surfac 
the  iUum  just  in  front  of  the  wiutic  not^^h.  or  on  the  pyrirm 
08  it  emer^ei)  from  the  n')t<-h.  The  hoiid  lookH  hackwnrda 
the  great  tiwhontcr  tom-nrds.  eversion  lieing-  ]irPVonted  by 
outpi'   bruneh  iit  the  Y  lijtament.     The  tiimion   of   thp  obtur 


(CDOp«r't  DuiocUioos.) 


int'TiiiiH  winds  over  the  nock  of  fhe  feuiur.  nnd  is  therefore 
Ki-nit  iibr'tui'l''  111  niiiicfioii.  The  (iii>bu1o  is  generally  torn  t>el 
the  nmnd  lijjiinient  riijitured,  the  gluteus  iiiiiiimus  raised  by 
hi-nil  of  thi!  li"iic,  imd  one  or  more  of  the  ext*nial  rotators 
unuiiUy  tiini.  Tlie  Sii/iia  (Fifr.  170)  are  very  simihir  b.i  those  of 
"  nur  viiiicfy:  but  the  flexion,  ailductinii,  and  rotation  inwi 
■  lis.  [iroiioiLnced.  The  lower  end  of  the  femur  mi«gts 
f  ojijKnii'-  kwf.  iiii'l  thf  jfivat  tiic  rMta  nn  thut  of  the  opjuwite  f 
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Shortening  with  tke  limb  extended  is  much  leas  than  in  the  former 
variety ;  but  with  the  limb  flexed  it  is  much  greater.  This  is 
shown  in  the  acromiianying  diagram  (Fig.  1714),  and  depends  upon 
the  fact  that  in  the  dislocation  on  tn  the  dorsum  ilii  the  head  of  the 


Plo.  178.— vSciatic  dislocation  of  the  l«ft  hi[>,  o,  shoita  alight  BhorteniDg  in 
extended  position  of  limb  ;  ft,  shows  markwl  ahortening  in  (leipil  poiitioa. 
(After  Davfson,  of  Ohio.) 

bono  in  extension  lies  above  tho  ncotiLbulma,  and  when  flexed  at 
a  right  angle  to  the  body  on  tho  name  IctoI  an  the  acetabulum ; 
whereas  in  the  sciatic  dialociition  the  head* of  the  bone  in  cxtrnsion 
is  almost  on  tbe  same  IcvpI  aa  tho  iitutnbuliiiii,  W'L'«W\\'&t->j^vX 
a  right  angle  to  the  liody  lies  couudetaUy  V AanilL  \hi.«  w«\.«WiM»x. 
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3.  Dislocatioti  into  tht  obturator  foramen  {tht  thyrt/id  and  douni- 
mardt  of  Bigdou;). — The  head  u  displaced  downwards  on  to  the 
obtumtor  ezternus,  where  it  lie«  siupended  by  the  Y  ligament,  and 
may  remain  either  just  below  the  acetabulum,  or  be  carried  slightly 
inwards  towards  the  perineum  or  outwards  towards  the  tuberosi^ 
of  Uie  ischium.  The  head  of  the  bone  generally  lookn  slightly 
inwards,  and  the  trochanter  outwards.     The  capsule  and  round 


Pm.  179.— Dislocfttian  into 


(Ciwpcr'B  Dislocatiui 


ligament  are  mpturtMl,  the  fonncr  at  itd  lower  and  inner  part. 
The  glutt'i,  p^TiforuiiN,  pwMut  and  ilincus,  obturator  cxtemux,  pcc- 
tineus.  and  the  ndiluctor  brevin  are  Ktrct4.'hcd  or  sometimes  torn. 
fiiyiiA  {Fijf.  ITS*).— In  the  more  common  form,  vi?;.,  that  in  which 
the  hi'iid  is  iliKiiluoftl  dowiiwanln  anil  a  little  inwanln.  thp  limb  is 
appuniitly  lrn'ilhiii'''f.  due  to  the  lowerin/r  "f  the  pelvis  on  that 
a/VA>,  Iitit  is  n-ally  ehoTUtn-ti  about  half  an  inch  or  so.  It  is  also 
abducted  and  sJig'hUj-  flexed,  wltilet  flic  \»4^- \B\«n,\.l,(jT>iio,rfa  tq 


DISLOCATIONS  OF  THE  HIP.  411 

relax  the  psoas  and  iliacus,  and  as  there  is  usually  some  external 
rotation,  the  toes  point  slightly  outwards.  The  nearer  the  head  of 
the  bone  approadies  the  perineum  the  more  plainly  can  it  be  felt, 
and  the  more  eversion  and  abduction  will  there  be ;  conversely,  the 
nearer  it  approaches  the  tuberosity  of  the  ischium  the  greater  its 
inyersion  and  adduction ;  whilst  when  it  is  displaced  directly  down- 
wards there  will  be  neither  eversion  nor  inversion,  adduction  nor 
abduction,  but  marked  flexion. 

4.  Dislocation  on  to  the  pubea  {the  pubic  and  eubspinoue  0/ Bige~ 
hw), — The  head  of  the  bone  is  thrown  forwards  and  rests  below 
Poupcot's  ligament,  either  upon  the  ramus  of  the  pubes  {pubic)  or 
upon  the  pectineal  eminence  just  in  front  of  the  anterior  inferior 
spine  {eubepinous).  The  head  looks  forwards  and  the  trochanter 
iMUjkwards.  The  capsule  is  generally  torn  below,  and  the  round 
ligament  ruptured.  The  Y  Hgament  is  entire  and  produces  the 
eversion  of  the  limb  characteristic  of  this  variety,  llie  psoas  and 
iliacus,  with  the  anterior  crural  nerve  between  them,  are  generally 
stretched  tightly  over  the  head  of  the  bone.  The  femoral  vessels 
are  displaced  to  its  inner  side.  Siyiis  (Fig.  180). — The  limb  is 
slightly  shortened,  flexed,  abducted,  and  rotated  outwards;  and 
the  head  of  the  bone  can  be  plainly  felt  in  its  new  situation.  There 
is  flattening  over  the  hip- joint. 

The  anterior  ohUqney  supraspinous^  and  everted  dorsal^  the  three 
remaining  regular  dislocations  of  Bigelow,  are  too  rare  to  be 
described  here.  They  can  readily  be  produced,  however,  on  the 
dead  body.  Thus  the  ordinary  dorsal  dislocation  can  be  converted 
into  the  anterior  oblique  by  carrying  the  leg  across  the  symphysis, 
forcibly  everting  the  thigh,  and  bringing  it  down  across  the  lower 
third  of  the  opposite  thigh,  in  whidi  position  it  becomes  firmly 
locked.  If  now  the  thigh  is  forced  into  the  perpendicular  position, 
the  outer  branch  of  the  Y  ligament  will  be  ruptured  and  the  supra- 
spinous  variety  produced.  This  variety  in  its  turn  can  be  converted 
into  the  everted  dorsal  by  circumducting  the  extended  limb  inwards 
and  thou  everting  it. 

Treatment, — Reduction  may  be  effected  by:  1,  manipulation  ;  2, 
traction  with  the  Uinb  in  the  flexed  position ;  3,  traction  with  the 
limb  in  the  extended  position.  Of  these  methods  the  first  and" 
the  second  are  by  far  the  most  scientific,  and  when  their  principles 
are  thoroughly  understood  and  they  are  rightly  apj)lied,  they  are  the 
most  successful.  Recent  dislocations  should  alwavs  be  reduced  bv  the 
first  or  second  methcnl,  aided  if  need  be  by  an  anaosthetic ;  and  these 
methods  will  also  often  sucx'eed  in  reducing  cases  of  long  standing  after 
traction  in  tho  extended  position,  even  with  the  pulleys,  has  failed. 
In  long-standing  cases  should  the  above-mentioned  methods  fail, 
reduction  may  under  some  circumstances  be  attcisv^t^  Xs^  X^^-'^^scl 
inpi«o/2. 


\ 
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1.  Reducitwi  by  manipulation  consiBts  in  relaxing  the  Y  ligament » 
the  chief  obstacle  to  reduction,  and  then  by  means  of  various  move- 
ments of  rotation,  circumduction  and  extension  applicable  to  each 
particular  variety  of  dislocation,  in  making  the  h^d  of  the  bone 
retrace  its  steps  roilnd  the  margin  of  the  acetabulum,  and 
jQnally  re-enter  the  acetabulum  through  the  hole  in  the  capsule 
by  which  it  escaped.  To  do  this  it  is  necessary  to  know  in  what 
direction  the  head  of  the  bone  looks  in  any  particular  position 
of  the  limb — a  point  easily  determined  by  remembering  that 
the  articular  surface  of  the  head  looks  very  nearly  in  the 
same  direction  as  the  internal  condyle.  It  must  be  further  remem- 
bered that  by  rotation  is  meant  tiie  rolling  of  the  femur  on  its 
own  axis;  that  in  outward  rotation  the  anterior  surface  of  the 
patella  is  rolled  outwards,  and  in  inward  rotation  inwards ;  that  by 

'  circumduction  is  meant  the  revolving  of  the  femur  round  the  axis 
of  its  head,  and  that  in  this  movement  the  anterior  surface  of  the 
patella  always  looks  to  the  front.  During  the  manipulation  the 
patient  should  bo  placed  upon  his  bock  on  the  floor,  while  the  Sur- 
geon with  one  hand  should  grasp  the  ankle,  and  with  the  other  the 
thigh  or  leg,  and  put  the  limb  through  the  several  movements 
required  for  the  kind  of  dislocation.  An  assistant,  if  necessary, 
should  fix  the  pelvis.  Yov  the  dislocation  on  the  dffrsum  ilii 
and  into  the  sciatic  notch  the  movements  are  practically  the  same 
(Fig.  IHI).  The  limb  should  be  flexed  and  slightly  adducted  to 
disengage  the  hood  from  behind  the  acetabulum  and  tiien  abducted, 
rotated  outwai*dA  and  brought  down  parallel  to  the  sound  limb. 
These  movements  are  tersely  described  by  Bigelow  in  the  words 
*  lift  up/  *  bend  out,*  *roll  out,*  i.f.,  lift  up  or  flex — bend  out  or 
abduct— roll  out  or  rotate  outwards.  The  head  is  thus  compelled 
to  revolve  roiuid  a  centre  formed  by  the  great  trochanter,  which  is 
held  in  position  by  the  outer  braiicli  of  the  Y  ligament.  In  the 
thyroid  (Fig.  182)  the  thigh  should  be  flexed  and  slightly  aMucted, 
then  rotated  forcibly  inwards  and  adducted,  and  brought  down 
parallel  to  the  sound  thigh.  The  head  is  thus  made  to  retrace  its  ste^is 
towunls,  and  re-enter  the  acetabulum,  the  Y  ligament  being  wound 
up,  as  it  were,  and  so  put  on  the  stretch.  In  ihe pubic  the  reduction 
is  accomplishoil  in  a  manner  similar  to  that  employed  for  the  thyroid. 

2.  Jii'durtion  hy  (ntriiou  with  the  limb  in  the  flexed  ftosition. — The 
flexion  of  the  limb  has  for  its  aim  the  relaxing  of  the  Y  ligament 
and  other  ligaments  and  tendons  that  impede  reduction,  and  then 
drawing  the  head  of  the  Ixme  directly  into  its  socket.  In  the  dorwl 
disloc*ation  tlie  thigli  should  Ih)  flexed  at  a  right  angle  to  the  body, 
and  traction  tlieu  made  in  an  upward  direction,  slightly  odducting 
and  rotating  inwanls  to  disengage  the  head  from  Ix^hind  the 
luf'tjilnilum.     (.'ountt'iiwst^ure  may  be  made,  if  nwessarv,  ])y  the 

Sui'gvou  j/luciti^  hit*  unbootinl  foot  ou  fti.0  w\\iex\ox  \Vm<i  *\\vi\q  whilst 
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drawing  or  jerking  the  limb  upwards.  If  on  flexion  it  is  found 
that  the  limb  cannot  be  abducted  beyond  the  perpendicular  with  the 
body,the  hole  in  the  capsule  is  i>robably  too  small  to  allow  of  the  head 
being  replaced.  It  may  readily  be  enlarged  by  cin^umducting  the 
flexed  thigh  outwards  across  the  abdomen.  The  i)ulleys  may  be 
used  if  more  force  is  required,  the  patient  then  l)eing  laid  on  his 
sound  side  and  counter-extension  applied  to  the  pelvis  by  a  leather 
band  secured  to  the  wall ;  or  the  patient  may  be  placed  on  his  back, 
the  pelvis  secured  to  the  floor,  and  the  pulleys  attached  to  a  staple 
in  the  ceiling.  In  the  sciatic  the  same  method .  should  be  adopted, 
as  the  flexion  frees  the  head  of  the  bone  from  the  tendon  of  the 
obturator  intemus  which  winds  round  its  neck,  and  together  with 


F:g.  181. —  Method  of  reducing 
the  dornal  and  8ciatic  diBloca< 
tions  of  the  hip  by  manipula- 
tion. 


Fio.  182.— Method  of  reducing 
the  i)ubic  and  thyroid  di^loca- 
tons  of  the  hip  by  manipula- 
tion^ 


(After  liigolow. ) 

the  Y  ligament,  which  is  also  relaxed  by  flexion,  is  tlio  chief 
obstacle  to  reduction.  In  the  thyroid  the  limb  should  be  flexed  and 
abducted,  and  the  head  of  the  bone  drawn  towards  the  socket, 
coiuiter-presHui'e  lacing  made,  if  required,  by  the  uiibooted  foot  on 
the  pelvis.  The  pulleys  may  also  be  emj)l()yed  in  this  position  if 
more  force  is  nniuired.  In  the  puhic  the  limb  should  be  flexed  on 
the  i)elvis,  whilst  the  head  is  drawn  down  towards  the  acetabulum 
by  a  jack-towel  passed  round  the  upper  third  of  the  tliigh.  At  the 
same  time  the  limb  should  be  rotated  slightly  inwards. 

3.  Ileduction  hy  traction  with  the  limb  in  the  txtcndtd  position  ia, 
method  recommended  by  Sir  Astley  Cooper,  but  is  one  whi 
now  seldom  used  except  in  long-ataxidiivg  ca^^,    \\.  \^sa  }^ 


414 


nuvaoK  OF  sxqioks. 


objeot  the  dnwiog  of  the  head  of  the  femur  diractly  into  tho 
Metsbulum  by  main  force,  rnptiiring  any  ligamenta,  muscles,  or 
tendona  that  offer  impediment.  Hie  esrtendlng  imve  i»  made  in  the 
line  of  thti  dislocated  femur,  generally  bv  meaiii  of  fbe  puIlcvH. 
which  are  usually  aecuied  to  the  lower  third  ut  the  tbiKb  by  u 


"^. 


podded  leatiierband,  counter-extenaion  being  made  tdmultaneouuly. 
and  in  the  Mime  atraight  line  as  the  exteniuon,  by  fixing  tbe  pelviH 
by  means  uf  a  perineal  band,  aecured  by  suitable  etrapa  tu  a  staple 
in  the  vail  or  floor.  Tho  patient  should  be  placed  on  a  low  coutb 
w  on  a  mattress  un  the  floor.    The  line  of  OKtension  and  tountf  r- 


i>xIi>iiHion  ditfi-n-  aciMrding  tu  tbe  fonii  of  diidocation.  Thus; — 
In  the  d'lrnat  (fig.  1N3).  extension  ebould  be  mad«  acmss 
thi!  Inwpr  thinl  of  tho  sound  thigh,  the  puUeye  bc^ng  fixed  to 
a  stiiplc  in  tho  wall  a  fi>w  fi?ot  from  the  foot  of  the  couch  abore  tho 
Jcrclofthc  bvdr,  and  the  count«r-extendingband  toaataple  in  the 
Afar  near  tbe  bead  ol  the  couch.    In  t^  Ktotit  (^\%.  184^  the 
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•xtension  ie  made  in  a  nearly  aimilar  direction,  save  that  the  thigh 
should  be  more  flexed.  In  the  tAyi-oii{(Fig.  18d),  eiteiiBtoniaiiiada 
in  an  upward  and  outward  direction,  by  meaua  of  a  perineal  band 
paaaed  round  the  upper  part  of  the  dialocaled  thigh  and  attached 
to  puUe  JB  fixed  to  a  staple  in  the  wall  on  the  inj  ured  side.  Counto*- 
exteneion  is  made  by  a  band  paused  round  the  pelvis  and  secured  to 
a  staple  in  the  floor  on  the  sound  ude.  The  ankle,  in  the  mean- 
time, is  drawn  towards  the  mesial  line  of  the  body  by  the  (burgeon's 
hand  passed  behind  the  sound 
limb.  The  line  of  extension  and 
counter  -  extension  here  runa 
obliquelyacroBsthebody.  Inthe 
pabic{  P^.  186),  extension  i  s  mad 
downwards  and  outwards  by 
pulleys  attached  to  a  staple  in 
the  floor,  counter  -  extension 
being  made  by  the  perineal 
bond,  which  is  carried  upwards 
and  inwards  across  the  opposite 
shoulder,  and  attached  to  a 
staple  in  the  wall.  After  the 
exbensioii  has  been  applied  some 
lime  the  head  of  the  bono  may 
be  lift«d  over  the  edge  of  the 
acetabulum  by  a  jack-towel,  the 
thigh,  if  neucssarj-,  bein);  rotated 
inwards  at  the  same  fiine. 

4.  Reductiuti  byoptn  inci'tt'onhaD 
of  late  been  practised  success- 
fully in  cases  of  long  standing 
where  maiiipiilntion  and  exten- 
sion have  fuilud.  The  head  of 
the  bone  having  l)een  expoHod 
it  ia  freed  from  fibrous  bands 
and  adhesions,  the  acetabu- 
lum Ik  cluartHl  uf  any  fibrous 
tiasno  that  may  be  found  filling  it. : 

The  Pai'ki.l.v  may  be  dislocated  outwaids,  iiiwurdu,  upwards. 
and  edgewuv!!.  The  outward  dislocation  is  the  most  common ;  the 
upward  variety  con  only  oceui'  when  the  ligamentum  pat«liio  has 
been  ruptured  or  diviileil.  The  outward  and  inward  varieties  may 
be  complete  or  incomplete.  In  tjie  dislocation  edgeways,  which  is 
very  rare,  the  patella  rests  vertically  on  ono  edge  between  the  con- 
dyles, either  the  outer  or  the  inner  edge  looking  forwards,  but  most 
commonly  the  fonner.  Ca um.— Muscular  action,  or  a.U<k^  o^  '^ub 
outer  or  inner  e^dge  oi  the  bone.     Enock-VoeB  -^tc^^^itKA  Vi  *&«■ 


Fiu.  185.— R«ductioD  uf  tbjnwl 
diilocation  bj  pnlleji.  (Cavper'v 
Dialorationg. ) 

lid  the  ht'ud  of  the  t>one  replac«d. 


4t6 


nrnTBiBe  of  kboiohs. 


ontvard  dislocation.  The  $ign*  are  obrioua,  the  position  of  the 
patella  indicating  Ute  nature  of  the  accident.  Treatment. — With 
the  patient  anfcethetised,  the  thigh  should  bo  flexed  on  the 
abdomen,  to  relax  the  quadriceps  extensor  muscle ;  and  the  leg.  for 
the  earae  purpose,  extended  on  the  thigh.  In  the  outward  and 
inward  dislocation,  prcsaure  should  now  lie  made  on  the  edge  of  the 
patella  that  is  further  from  the  centre  of  the  joint  bo  as  to  raise  the 
opposite  edge  and  tilt  it  over  the  condyle,  when  it  is  at  onco  drawn 


into  place  by  the  action  of  its  muscleg.  In  the  edgewa^  varietr, 
pressure  should  be  made  with  tho  thurobe  in  opposite  directions  on 
the  upper  and  lower  margin  of  the  dislocatt-d  bone,  this  manipula- 
tion being  aided  by  suddenly  and  forcibly  flexing  the  knee,  and 
then,  if  necesBary,  by  extending  it,  Bedut-tion,  though  generally 
easy,  is  sometimes  attended  with  great  difficulty,  and  has  occanon- 
ally  been  found  impossible,  even  after  subcutaneous  division  of 
ligaments  mid  tendons.  ESiision  into  the  joint  generally  follows, 
and  shuuld  bo  treated  Jn  the  usual  wuy.  After  reduction  the  joiut 
should  bo  pliiccd  on  a  buck  splint  or  in  pluKter-of-PaiiB,  and  a  knee- 
cap Bubscijupntly  worn  to  prevent  a  recurrence  of  the  dislocation. 
J'artial  iliatwiiUim  v/  the  pattlla,  the  result  of  an  elongated  patella 

.  Ugoment,  sometimes  occuni.  The  elongation  of  the  ligament  allows 
the  patella  to  I>e  pliired  on  the  femur  when  the  knee  is  flexed  so 
that  its  anterior  nurfiice  looks  direi'tly  ujiwords.  As  a  consequence 
of  the  elongntiou  of  the  ligament,  the  patella  from  time  t«  timo  is 
apt  to  slip  suddenly  over  one  i>r  other  conilyle,  causing  the  patient 
to  fall.  In  two  t'oses  I  suci.'ecdcd  in  curing  the  condition  by  trans- 
planting the  tubende  of  the  tibia  lower  <hiwn  the  shaft  of  the  bone, 
thus  ohorti'ning  the  ligunient  hidf  an  inch  to  an  inch  according  to 
the  amount  of  idongiitiun.  The  author's  method  of  transplaiitiug 
tho    tuhon-le    will    be    understood  by  referring    to    figure    187. 

The   tubercle   waa   flxed  in   it«   new   sitvuttina  by  an  ivory  pe^. 
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The  Enee. — Dislocation  of  the  knee  is  exceedingly  rare.  It 
may  occnr  in  a  forward,  backward,  inwatd,  and  outward  direction, 
and  in  any  case  may  be  complete  or  incomplete.  Caate. — Usually 
great  violence,  as  a  severe  wrench  or  twist  of  the  joint.  Sigia, — 
In  the  lateral  dislocations,  which  are  generally  incomplete,  a  pro- 
jectiOQ  caused  by  the  condyles  of  the  femiir  on  tbo  ono  tdde,  with  a 
depression  below,  and  a  projection  of  the  tibia,  or  of  the  fibula,  as 
the  case  may  be,  on  the  opposite  aide,  with  a  depKeeion  above,  at 


liiwNsvEBse  cot 
y  loeuauc  ci 


once  show  the  nutui*  of  tbo  injurj-.  In  the  autero -posterior 
varieties,  which  are  generally  complete,  there  is  great  abortening 
and  deformity  of  the  limb ;  the  head  of  the  tibia  ia  the  forward  dis- 
location projects  anteriorly  ;  whilst  in  the  backward  it  can  be  felt 
in  the  ham.  In  the  former  there  is  generally  considerable  swelling 
and  congeatioTi.  and  often  pain  in  the  limb  below  the  knee,  from 
pressure  of  the  condyles  of  the  femur  on  the  popliteal  vessels  and 
nerves.  Trralment.- — Seduction,  as  a  rule,  is  easily  accomplished 
by  extenaion,  combined  witli  manipulation  and  pressure  in  the 
direction  indicated  by  the  variety  of  t^e  dislocation.  The  limb 
should  then  be  placed  on  a  back-splint,  and  an  ice-bag  apphed  to 
the  knee,  passive  movements  being  begun  at  the  end  of  two  or 
three  weeks,  and  a  knee-cap  subsequently  worn  for  twelve  months 
at  the  least.  Compound  dislocations  usually,  though  not  invariably, 
call  for  amputation. 

DUUxxUion  of  one  of  the  ttmiluiiar  cartilaga  a/  the  htw,  iJsnaU:^     ^M 
iba  internal,  may  occur  from  a  sudden  tnhsboT'VTew^'A'Ciu^VsaAfr^l 
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duriDg  Hemi-flexion.  Tho  accident  is  attended  with  sudden  and 
aevero  pain,  a  *  locking  *  of  the  joint  usually  in  a  bent  position,  and 
the  presence  of  a  hollow,  sometimes  of  a  projection  over  the  site  of 
tho  semiliuiar  cartilage.  There  is  at  first  commonly  some  effusion 
into  the  joint.  In  chronic  cases  the  patient  may  be  able  to 
displace  and  replace  the  cartilage  at  will  by  twisting  his  knee. 
The  condition  may  closely  simulate  a  loose  body  in  the  joint  or  a 
nipped  synovial  fringe,  but  the  above  signs  will  generally  suffice  to 
distinguish  it.  The  diagnosis  is,  however,  sometimes  difficult 
unless  the  patient  is  seen  at  the  time  the  cartilage  is  displaced. 
Treatment. — To  replace  the  cartilage,  flex  the  thigh  on  the  abdomen 
and  the  leg  on  the  thigh,  and  rotate  the  leg  outwards;  then 
manipulate  the  cartilage  with  the  fingers  and  suddenly  extend  the 
leg,  at  the  same  time  rotating  it  outwards.  To  prevent  a  recurrence 
the  movements  of  the  joint  ^ould  be  limited  to  flexion  and  exten- 
sion by  means  of  a  special  form  of  clamp,  which  should  be  worn  for 
a  year  or  longer.  In  intractable  cases  in  which,  notwithstanding 
the  use  of  the  above  instrument,  the  cartilage  is  constantly  being 
dislocated,  the  joint  may  be  opened  and  the  cartilage  fixed  by 
sutures  or  removed. 

The  ankle. — The  astragalus,  together  with  the  rest  of  the  bones 
of  the  foot,  may  be  dislocated  from  the  socket  formed  for  it  by  the 
tibia  and  fibula,  in  an  outward,  inward,  backward,  forward,  or 
upward  direction.  All  five  varieties  are  generally  complicated  by 
fracture  of  the  fibula,  or  of  the  internal  malleolus.  The  outicard 
and  inuHird  varieties  will  be  described  under  the  head  of  fractiu-e  of 
the  fibula  (see  p.  431).  The  backward  and  forward  varieties  are 
rare ;  the  latter  especially  so.  In  the  former  (Fig.  188),  the  astra- 
galus is  either  partially  or  completely  driven  backwards  from  its 
socket,  carrying  with  it,  of  course,  the  other  bones  of  the  foot ;  so 
that  the  foot  appears  shortened,  the  heel  prominent,  and  the  tendo 
Achillis  tense.  In  the /orK;ar(i  variety  the  astragalus  is  generally 
forced  only  partially  from  between  the  malleoli,  and  the'foot  ap- 
pears lengthened,  the  heel  less  prominent  than  natural,  and  the 
tendo  Achillis  relaxed.  In  the  upward  variety  the  tibia  and  fibula 
are  torn  asunder,  and  the  astragalus  is  forc^  upwards  between 
them.  The  ankle  appears  widened,  the  malleoli  ai*e  almost  in  con- 
tact with  the  ground,  and  all  motion  at  the  ankle-joint  is  lost. 
Treatment. — The  leg  having  been  flexed  and  the  foot  extended  to 
relax  the  calf-muscles,  make  extension  on  the  foot  whilst  an 
assistant  holds  the  thigh,  and  then  manipulate  the  bones  into 
position.  If  necessary,  give  an  antesthetic,  and  cut  the  tendo 
Achillis.  l*lace  the  foot  and  leg  on  a  back- splint,  or,  if  preferred, 
on  Ji  ('lino's  or  Dupuytren*s  splint. 

Compound  dislocation  of  the  ankle, — In  young  and  healthy  subjects 
an  attempt  should  be  made  to  save  the  loot,  unleas  the  main  vessels 
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are  torn,  or  there  ia  much  conunmution  of  the  bones,  or  ozteneiTe 
laceration  of  the  soft  porta,  when  amputation  ia  the  safer  oouise. 
BeMction  of  the  bonoB,  however,  may,  in  some  instances,  be  under- 
taken with  advantage,  but  each  caee  muet  be  judged  on  its  merits, 
and  the  indicatione  for  resection  cannot  be  discussed  here. 

The  ASTRAQALna  may  be  dislocated  from  the  tibia  and  fibula 
above  and  from  the  os  calds  and  scaphoid  below  and  in  front,  in 
a  forwaid,  backward,  inward  or  outward  direction ;  whilst  very 
rarely  it  may  be  rotated  on  its  own  axis  either  vertically  or  hori- 
zontally. The  forward  dislocation,  which  is  generally  produced  by 
a  wrench  of  the  extended  foot,  is  the  most  common,  the  bone  in 
this  variety  usually  inclining  either  a  little  outwards,  or  a  little 


Fio.  188. — Dialocation  of  the  foot 
backw&ida.  (31.  Buihalo- 
diow'b  HoapiUl  MDWaiD.) 


Pia.  189.— Subartragaloid  dn- 
location.  (Sk.  Bartbolama*'* 
Hospit4d  Muieuin,) 


inwards  at  the  same  time.     The  backward  dislocation  most   oft^ 
occurs  from  a  wrench  when  the  foot  is  flexed.     The  lateral  disloca- 
tions when  complete  are  always  compound,  and  nearly  always 
associated  with  fracture  of  the  malleoli.     Siijiti. — The  astragalus  in 
the  foTWard  variety   can  be    felt  projecting  under,   and    often 
threatening  to  protrude  through  the  stun  of  the  iiiHtep ;  whilst  in 
the  backward  form  it  gives  rise  to  a  prominence  beneath  the  tendo 
Achillis  which  it  causes  to  bulge  backwards,  to  Hhortening  of  the 
foot,  and  to  a  projection  of  the  tibia  in  front.     The  latrrul  varieties 
being  compound,  the  nature  of  the  injury  is  obvious.     TrmlmenI, 
—In  the  simple  form  attempts  should  always  be  made  to  push  back      i 
the  displaced  bone  into  its  socket  by  making  pressure  in  the  proper    m 
direction,  the   calf-muscles  being  relaxed  by  position,  tlv«  1»cji>   ^ 
extended,  and  the  tendo  Aclullis,  or  any  ofheT  teM,o\i.  ot\i:^Tuacib 
that  u  telt  tense,  divided  if  necesaary.     An  ans»tiia\w-a  ^KnectS^ 
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I^uired.  If  reduction  is  then  found  impossible,  the  rule  is  to 
leave  the  displaced  bone  alone,  and  only  to  excise  it  if  sloughing 
threatens  or  has  actually  occui  I'ed.  Seeing,  however,  how  successful 
are  the  results  of  excision  of  the  astragalus  for  intractable  cases  of  club- 
foot, I  should  myself,  if  I  f aileil  to  reduce  the  bone,  remove  it  at  once. 
In  a  compoimd  dislocation  the  bone  should,  as  a  rule,  be  excised. 
The  8UBASTRA0AL0ID  DISLOCATION  is  one  in  which  the  bones 
of  the  foot  are  displaced  from  the  astragalus,  which  itself  retains 
its  natural  connections  with  the  tibia  and  fibula.  The  foot  is 
generally  displaced  either  backwards  and  inwards,  or  backwards 
and  outwards;  more  rarely  in  the  opposite  directions.  In  the 
backward  and  inward  variety  (Fig.  189)  the  foot  is  inverted,  the 
sole  looks  inwards,  the  external  malleolus  is  prominent,  the 
internal  malleolus  is  buried  by  the  projection  of  the  os  calds  beyond 
it,  and  the  head  of  the  astragalus  forms  a  distinct  prominence  on 
the  outer  side  of  the  instep,  over  which  prominence  the  skin  is 
tightly  stretched.  In  the  backward  and  outward  variety  the  foot 
is  everted  instead  of  inverted,  the  internal  malleolus  is  prominent, 
the  external  buried,  and  the  astragalus  projects  on  the  inner  side 
of  the  instep.  The  forward  varieties  are  too  rare  to  require  des- 
cription. The  normal  relations  of  the  head  of  the  astragalus  to  the 
malleoli,  together  with  the  signs  above  given,  will  serve  to  dis- 
tinguish it  from  dislocation  of  the  astragalus  alone,  the  injiiry 
witib  which  it  is  most  liable  to  be  confounded.  Treatment, — In  the 
backward  varieties  the  foot  should  be  drawn  forwards,  whilst  the 
leg  is  forced  backwards,  the  tendo  Achillis  and  the  tibialis  anticus 
and  posticus  being  diWded  if  necessary,  and  the  patient  put  luider 
an  antcsthetic.  Eeduction  is  sometimes  very  difficult  or  even 
impossible  in  consequence  of  the  tibial  tendons  hooking  round  the 
head  of  the  astragalus,  or  of  the  mutual  interlocking  of  the  bones. 
After  reduction  the  foot  should  be  placed  on  a  splint,  and  an  ice- 
bag  applied.  If  sloughing  occurs,  Pirogoff's  or  Syme's  operation 
may  have  to  be  performed. 

DiSIXJCATION  OF  TIIE  SEPARATE  BONES  OF  THE  TARSUS,  OF  THE 
METATARSAL  BONES,  AND  OF  THE  PlIALANGES  OF  THE  TOES  are  toO 

r.ire  to  reciuire  special  description. 

Fractures  of  the  lower  Extremity, 

Fractures  of  the  femur  may  be  divided  into  fractui-es  of— 
I.  the  upper  end ;  II.   the  shaft;  and  III.  the  lower  end, 

I.  Fractures  of  the  upper  end  of  the  femur  may  be 
•divided  into — 1,  intracapsular  fracture  of  the  neck;  2,  extracap- 
;sular  fracture  of  the  neck ;  3,  fracture  of  the  great  trochanter ;  and 
4,  Fei)aration  of  the  epiphysis  of  the  head. 

1.  INTR.VCAPSULAR  FRACTURE  occurs  most  frequently  in  the  old, 
^nd more  commonly  in  women  than  in  men.    Cuum. — ^The  atrophy^ 
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and  fatty  degeneration  of  the  bone  and  the  diminiahed  obliquity  of 
the  neck  which  is  said  frequently  though  not  invariably  to  attend 
old  age,  are  the  chief  predi^sing  causes.  Professor  Humphry  main- 
tains, however,  that  there  is  no  diminution  of  obliquity  as  age 
advances.  Slight  indirect  violence,  such  as  slipping  off  the  curbstone, 
catching  the  toes  in  the  carpet,  &c.,  is  the  common  exciting  cause. 

State  of  the  parts. — ^The  line  of  fracture  may  be  situated  at  any 
part  of  the  neck  within  the  capsule,  and  may  be  transverse  or 
oblique ;  the  usual  situation,  however,  is  just  external  to  the  head, 
and  the  direction  transverse.  The  fragments  may  be  impacted  or 
non-impacted,  but  impaction  is  the  exception.  In  the  impacted 
form  the  lower  fragment  is  nearly  always  driven  into  the  upper ; 
when,  however,  the  fragments  are  very  jagged,  mutual  interlocking 
may  occur.  The  periosteum  covering  the  neck — ^the  cervical  reflec*- 
tion  as  it  is  sometimes  called — ^may  be  partially  or  completely  torn, 
so  that  all  connection  between  the  head  and  the  rest  of  tha  bone  is 
severed.  Upon  the  extent  of  its  rupture  will  in  part  depend  the 
amount  of  displacement  of  the  fragments,  and  the  kind  of  union 
that  will  occur.  In  the  non-impacted  form  the  lower  fragment 
with  the  rest  of  the  femur  is  drawn  slightly  upwards  by  the  muscles 
inserted  into  the  trochanters,  and  at  the  same  time  generally  rotated 
outwards.  The  outward  rotation  would  appear  to  depend  in  part 
on  the  direction  of  the  line  of  fracture,  and  in  part  on  the  weight 
of  the  limb,  which  has  a  natural  tendency  to  roU  outwards.  Method 
of  union, — In  consequence  partly  of  the  feeble  blood  supply  of  the 
upper  fragment,  and  partly  of  the  fragments  not  being  in  apposition, 
bony  union  seldom  occurs,  the  parts  becoming  bound  together  by 
fibrous  tissue  or  remaining  ununited.  In  the  latter  case  the  frag- 
ments become  rounded  off  and  polished,  forming  a  false  joint; 
whilst,  owing  to  the  absorption  of  the  lower  fragment,  great 
shortening  of  the  neck  usually  ensues. 

Signs. — Slight  shortening  —  about  three-quarters  of  an  inch, 
eversion,  inability  to  raise  the  limb  from  the  horizontal  position, 
approximation  of  the  great  trochanter  to  the  anterior  superior 
spine  of  the  iliiun,  rotation  of  the  groat  trochanter  through  a 
smaller  arc  than  on  the  opposite  side,  and  crepitus,  are  the  usual 
signs.  Occasionally  there  may  be  no  shortening  at  fii*8t,  and 
patients  have  been  known  to  walk  after  the  injurj'.  In  rare 
instances  there  has  been  inversion  instead  of  eversion,  a  fact  not 
easy  of  explanation.  In  the  impaded  form  there  is  no  crepitus, 
the  shortening  is  less,  and  does  not  disappear  on  extension,  and  the 
patient  may  be  able  to  raise  the  limb  from  the  horizontal  position, 
and  perhaps  stand  or  walk  on  it.  Diagnosis. — The  age  of  the 
patient,  the  very  slight  shortening,  the  absence  of  bruising  aboili^| 
the  trochanter,  the  slightness  of  the  violence  occa«i<cyDm\E^  \^^  ^*H^V 
the  eversioij  oi  the  limhf  are  the  chief  signa  n<j\x\s^  y^Vx^  \^  vd^"^* 
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oapeular  fracture;  but  it  may  have  to  be  diagnosed  from  the 
eztracapsular  form,  from  dislocation  of  the  hip,  from  dislocation 
with  fracture  of  the  acetabulum,  from  chronic  osteo-arthritis,  and 
from  mere  contusion  of  the  hip.  In  the  extracapsular  form  the 
shortening  is  greater,  the  patient  usually  younger,  the  occasioning 
violence  direct  and  more  severe,  and  there  is  often  bruising  and 
ecchymosis  of  the  skin  and  widening  of  the  trochanter.  In 
duiocaiion  there  is  loss  of  mobility  of  the  limb,  and  the  head  of 
the  bone  can  be  felt  in  the  abnormal  position.  The  only  common 
dislocation  with  which  the  ordinary  form  of  fracture  could  be 
confounded  is  the  pubic,  as  in  this  alone  is  there  any  eversion ; 
but  here  the  distinct  prominence  formed  by  the  head  of  the  bone 
on  the  pubes  at  once  serves  to  distinguish  it.  In  fracture 
of  the  acetabulum  with  dislocation  there  is,  in  addition  to  crepitus, 
tiie  presence  of  the  head  of  the  bone  in  an  abnormal  situation, 
whence  it  can  be  drawn  on  extension  of  the  limb,  but  returns  when 
the  extension  is  relaxed,  crepitus  during  these  movements  being 
felt.  Chronic  osteo-arthritis,  in  which  in  consequence  of  the  absorp- 
tion of  the  head  of  the  bone  there  is  often  shortening  and  eversion, 
and  in  consequence  of  the  movement  of  the  osteophytes  upon  each 
other  crepitus,  may  be  distinguished  from  intracapsular  fracture, 
which  it  may  simulate  should  a  patient  suffering  from  it  have  a 
fall,  by  the  history  of  pain,  lameness,  and  st^Fness  before  the 
injury.  In  contusion  of  the  hip,  though  there  may  be  eversion  of 
the  limb  and  loss  of  power,  the  trochanter  retains  its  normal  rela- 
tions, and  there  is  no  shortening  or  crepitus.  It  should  be 
remembered,  however,  that  in  old  people  absorption  of  the  neck  of 
the  bone  may  slowly  take  place  after  a  contusion,  and  of  this  the 
patient  should  be  warned,  as  otherwise  the  Surgeon  may  be  accused 
of  overlooking  a  fracture. 

The  treatment  should  vary  according  to  the  age  and  powers  of  the 
patient.  Thus  in  the  old  and  feeble  in  whom  bony  union  can 
scarcely  be  expected,  and  in  whom,  moreover,  long  confinement  on 
the  back  is  liable  to  produce  bed-sores  and  even  fatal  hypostatic 
congestion  of  the  lungs,  the  limb  should  be  merely  placed  at  rest 
between  sand-bags,  and  the  patient  only  confined  to  bed  for  a  few 
days.  Ho  should  then  bo  allowed  to  get  about  on  crutches  with  the 
ports  securt»d  in  some  form  of  stiff  bandage  or  moulded  leather  case, 
or  on  a  Thomas's  hip-joint  splint.  In  younger  and  fairly  vigor- 
ous patients  an  attempt  may  be  made  to  obtain  bony  luiion  either 
by  means  of  extension  with  the  weight  and  pulley  or  by  the  long 
splint.  Confinement  to  bed  for  six  or  eight  weeks  is  usually 
necessar}',  followeil  for  another  two  or  three  months  by  the  use  of 
some  form  of  stiff  apparatus. 
2.  Exthacapsvlab.  fractures,  though  more  frequent  in  the  old 
tlian  in  the  young,  are  not,  like  intracapsular  iiac^MX^^  eo  essen- 
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taallf  An  injuiy  of  old  age.  Thus,  they  aro  frequently  met  with 
between  the  ages  of  forty  and  fifty,  whereas  intracapBuUr  fracturei 
hardly  ever  occur  in  persona  under  fifty.  Oaiue. — TJsually  direct 
violence,  as  a  foil  or  a  severe  blow  on  the  great  trochanter.  Statro/ 
the  parU. — The  fracture  conunonly  extends  through  the  base  of  the 
BW^  just  outside  the  capsule,  and  is  tearly  always  associated  with 
a  fracture  of  the  great  trochanter.  It  may  be  impacted  or  non- 
impacted,  the  former  condition,  howoTer,  being  by  far  the  most 
common.  Indeed,  it  is  probable,  that  nearly  all  extracapaular 
fractures  are  in  t}ie  first  instance  impacted  and  accompanied  by 
fracture  through  the  great  trochanter,  and  that  they  only  bocomo 
non-impacted  by  the  splitting  asunder  of  the  trochanters,  in 
consequence  of  ttie  neck  being  driren  in  still  further  wedge-wine, 
between  them;  and  hence  that  non-impaction  only  occurs  as  a 
result  of  great  violence.  The  line  of  fracture  through  the  tro- 
chanter commonly  extends  obliquely  downwards  and  backwards, 
and  terminates  by  passing  through  the  trochanter  minor ;  but  it 
may  take  various  directions,  sometimes  splitting  the  trochanter 
into  several  pieces.  The  method  nf  union  is  generally  bony,  and  as 
the  blood  supply  ie  very  good,  there  is  often  an  excessivo  formation 
of  callus.    In  rare  instances  no  union,  or  fibrous  union  occurs. 

The  lignt  are  similar  to  those  of  the  intracapsular  variety.  Thus, 
there  is  evendon  and  shortening  of  the  limb,  pain  on  movement, 
inability  as  a  rule  to  raim  the  limb  from 'the  ground,  and  the  top 
of  the  trochanter  is  found  to  be  above  NSlaton's  line  (Fig.  ITT), 
and  the  base  of  Bryant's  triangle  to  be  less  than  on  the  sound  side. 
But  the  tihortening  is  greater  than  in  intracapsular  fracture; 
the  patient  is  commonly  not  so  old ;  the  fracture  is  probably 
produced  by  direct  violence;  the  trochanter  feels  enlarged  and 
thicker  than  that  of  the  oppoute  side,  from  being  split  by  the  neck ; 
there  is  swelling  and  bruising  about  the  hip;  and  often  much 
subsequent  ecchymosis,  since  the  blood  being  outside  the  capsule 
readily  makes  its  woy  to  the  surface.  In  the  noii-impai^.d  variety 
whore  there  is  much  comminution  of  the  trochanter,  the  shortening 
may  be  as  much  as  two  or  three  inches,  and  crepitus  will  be  well 
marked.  In  the  imjiactfd,  the  shortening  is  much  loss,  seldom 
exceeding  an  inch,  and  crepitus  cannot  bo  elicited,  unless  the 
fragments  arc  looselj-  wedged.  In  firm  impaction,  indeed,  the 
patient  can  often  raise  the  leg,  or  even  walk. 

Treaiinait. — In  tho  non-impacted  variety,  extencion  should  be 
applied  by  means  of  some  variety  of  Lisfons  long  splint,  a,  stirrup, 
weight  and  pulley  being  substituted,  if  preferred,  few  the  jMrincal 
band.  Pirm  osneoufl  union  will  generally  be  obtained  in  a  mimth  to 
six  weeks.  In  the  impacted,  extension  had  better  not  be  niiido,  but 
the  limb  merely  kept  at  rest  by  the  long  splint  till  the  i!wcl\u^%axA. 
pain  have  subtiided,  and  tho  |Httient  then  aliowci^  lu  <gA  «^iu>).^>  ^)& 
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omtohM.    Firm  union  viil  occur,  but  there  will  be  pennanent 
■hoitening,  and  probably  some  «Tersion  and  stiffDese  of  the  joint. 

3.  FkACTUXE  OF  THE  OREAT   TROCHAITrEB:  and  4,   SEPARATION 

OF  THE  EPiFHTRifi  OF  THE  READ,  ara  too  rarp  to  call  for  dee- 
mption  here. 

II.  FRACruaBS  of  the  shaft  of  the  FEMUK  are  verj-  common 
in  children,  Ichh  tummon  in  adults,  and  rare  in  old  people,  in  whom 
intra-  and  extrocajwular  fractures  more  readily  occur.  Caiitt.-- 
OeneraJlj  the  remilt  of  indirect  violence,  occasionally  of  direct, 
and  rarply  of  muscular  action.  Btnte  of  the  pmlt. — The  line  of 
fracture  is  usually  transverse  or  oblique :  but 
in  rare  instances,  almost  longitudinal  or 
xpiral.  The  oblique  is  wore  common  in 
adults :  the  tranverse  in  children.  The  frag- 
ments t<ir  tha  most  part  considerably  overlap, 
producing  much  shortening.  The  ueuul  situa- 
tion of  the  fracture  is  about  the  middle  of 


the  bone,  thiiugh  it  may  occur  thiuugh  the  upper  or  middle  or  lower 
tliinl.  In  the  iipjfr  third  (Fig.  Ifill)' ^^*'l<"*'cr  end  of  the  uprer  frag- 
ment if  dmwn  forwards  by  the  |isuas  and  iliacus.  and  at  the  same 
time,  genondly  aMucted  nnd  rotatotl  outwards  by  the  glutei  and 
external  n)tator  muscles.  The  upper  end  of  the  lower  fnig:iient  is 
dmwn  inwards  by  the  ailductiirs.  and  upwards  by  the  quaalriccps 
and  hainstniigs,  whilst  it  is  also  rotated  outwards  in  {art  by  the 
adductors,  and  in  part  by  the  weight  of  the  limb.  Occasionally. 
tJie  u/ijKT  troginfiit  is  drawn  inwards  instead  of  outwards.     Union 
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is  apt  to  occur  with  some  overlapping  of  the  fragments  and  angular 
defoiinity.  In  the  middle  third  the  displacement  is  similar,  the 
upper  fragment  usually  projecting  in  front  and  to  the  outer  side  of 
the  lower.  In  the  lower  third  the  upper  fragment,  in  addition  to 
being  displaced  forwards,  is  generally  drawn  towards  the  middle 
line  by  the  adductors ;  whilst  the  lower  fragment,  especially  when 
the  fracture  is  just  above  the  condyles,  is  tilted  backwards  into  the 
popliteal  space  by  the  gastrocnemius,  where  it  can  be  felt  as  a 
distinct  prominence,  and  at  the  same  time  is  drawn  upwards  with 
the  rest  of  the  limb  by  the  hamstrings  and  quadriceps  (Fig.  191). 

Signs. — In  the  adult  the  signs  are  usually  very  obvious.  They 
consist  in  shortening,  crepitus,  eversion  of  the  foot,  swelling  from 
the  approximation  of  the  attachments  of  the  muscles,  and  in  preter- 
natural mobility  and  loss  of  power  in  the  limb.  The  ends  of  the 
fragments,  moreover,  can  often  be  felt  on  manipulation.  In  young 
children  the  diagnosis  is  not  always  so  easy,  especially  when  th^ 
fracture  is  incomplete ;  the  bowing  of  the  limb,  shortening,  sensa- 
tion of  jdelding  or  creaking,  and  the  historj'  of  the  accident, 
however,  will  usually  prevent  a  mistake. 

Treatment, — The  methods  of  treating  fractures  of  the  shaft  of  the 
femur  are  very  numerous ;  they  have  all  for  their  object  the 
extension  of  the  limb.  Extension  overcomes  the  spasmodic  con- 
traction of  the  hamstrings  and  adductors,  and  through  the  insertion 
of  the  quadriceps  into  the  anterior  surface  of  the  upper  fragment 
draws  the  lower  end  of  the  latter  backwards,  thus  counteracting 
the  psoas  and  iliacus.  The  various  methods  may  bo  briefly  con- 
sidered under  the  following  heads: — I,  the  long  splint;  2,  the 
weight  and  pulley ;  3,  the  double-inclined  piano ;  4,  the  plaster- 
of-Paris  or  starch  bandage. 

1.  The  iong  splint  (Fig,  192)  in  its  simplest  form  consists  of  a 
straight  lath  with  two  notches  at  its  lower,  and  two  holes  in  its 
upper  end,  and  is  known  as  Listen's.  It  should  reach  from  the 
axilla  to  six  inches  below  the  foot.  The  splint,  well  padded,  is  first 
bound  to  the  foot  and  leg  by  a  bandage  carried  through  the  notches 
in  the  splint,  and  over  the  ankle  in  the  form  of  a  figure  of  8,  and 
then  up  the  leg,  and  beyond  the  knee  to  pi-event  relaxation  of  the 
ligaments  of  the  joint  (Fig.  192)^-  A  perineallMuid  having  been  pre- 
viously adjusted,  and  its  ends  brought  out  through  the  holes  in  the 
top  of  the  splint,  is  now  tightened,  whilst  extension  is  made  upon  the 
foot.  The  ends  of  the  perineal  band,  as  s(M>n  as  the  fracture  is 
reduced,  are  securely  tied.  The  band  thus  acts  as  a  counter- 
extending  force,  and  the  displacement  is  prevented  from  returning. 
A  broad  bandage  is  finally  passed  round  the  thorax  to  confinf*  the 
splint  to  the  side.  The  j)erineal  band  may  consist  of  any  soft  ^^ 
material,  as  a  folded  silk  handkerchief,  or  *'  piece  of  banda^  a^^^iTBi^^^^ 
in  the  form  of  a  long  bag  and  stuffed  wit\i  cotloiv  ^oo\C'  N?\>i5ii  \«|fii^B 
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Attached  at  each  ead.  It  should  take  it«  beaiings  bam  tlie  b 
iaehii,  and  not  reat  between  the  tuber  ischii  and  great  trochnntfe 
BB  here  it  would  pre»e  on  the  great  edatio  nerve.  The  splint  it 
ini[iroTed  bj  a  croM-bar  at  ita  lower  end.  to  prevent  the  limb  rolling 
outwards,  and  by  an  oval  aperture  opposite  the  external  malleolus, 
to  prevent  preiisure  on  that  bone.  Ah  the  perineal  band  is  apt 
to  chafe,  Home  surgeons,  in  ita  place,  empio}'.  in  combination 
with  the  long  splint,  the  otimip,  weight  and  pulley  for  the  purpone 
of  extension,  raising  the  be^l  at  the  foot  so  that  the  weight  of  the 
body  may  act  as  the  eounter- extending  force.  Many  modifieatjoos 
of  the  lon^  splint  are  in  use;  amongst  these  may  be  mentioned 
Boyer's.  Deeault's,  Bryant'f,  and  De  Slorgan's  splints.  Bryant's 
(Fig.  193)  conaiste  of  two  long  splints  united  above  and  below  by 
iron  crote-hars  in  the  way  shown  in  the  drawing,  and  interrupted 
opposite  the  trochanters  to  avoid  pressure  on  these  parts.  By  ita 
use  both  limbs  are  kept  patnllel.  and  abduction  or  adduction  of  the 
fractured  limb  is  prevented,  whilst  extensioa  is  kept  up  by  meww 
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nf  the  elastic  apparatus  attached  to  the  aide  of  the  t<{>lint,  and 
neot«d  by  cord*  and  pulleys  to  the  foot-piece,  wliich  inoven  up 
dawn  in  a  slut     If  the  toot  of  the  bed  ie  raised  no  perineal  baiid  is 
required. 

2.  Thr  iivighl  anil  yultfy  is  frequently  usni.  either  alone,  or  on 
an  addition  to  the  long  splint.  A  long  i>icAFo  o(  strapping  is  secured 
fa  each  side  of  the  [ug  and  lower  thiid  of  the  thigh  by  slnipping 
and  a  bandage,  leaving  a  l(x>p  about  eight  itirhns  long  uniter  the 
•ole.  In  the  loop  thus  Iftt  a  flat  pieoe  of  wood,  about  two  inches 
square,  is  pbuwd.  and  through  a  hoi"  in  the  centn>  of  this  a  oord  ia 
pnwied  and  ■ecured  by  a  knot  nt  ito  end.  The  curd  is  then  carried 
over  a  pnlloy  at  thn  fitot  nf  the  bed,  and  a  weight  of  eevenil  pounds 
nupondnl  on  it.  The  weight  should  be  gradually  incrnasoil  till  the 
fncture-l  limb  is  found  on  moaaurement  to  be  the  name  li-ngth  a» 
th*  sound  lunb,  Ti-n  to  twenty  pouniU  or  oven  mom  may  bo 
requited.  Counter -es tension  is  mode  by  thi'  >»ci(rfit  of  the  body, 
the  foot  of  the  boil  being  raised  sis  inches  or  so  on  blocks.  But  the 
inaax  drtaili'  um'oIvmI  in  itn  applicntion  will  bo  better  I'-iinit 
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three  months'  dressing  in  the  wards  than  by  any  verbal  deeoriptioa. 
In  children,  the  limb  or  better  both  limbs  may  be  suspended  by 
means  of  this  stirrup  in  a  vertical  position  to  the  ceiling  (Fig.  194), 
the  weight  of  the  body  being  the  counter-extending  force. 

3.  The  douhle-incliiied  plane  is  very  useful  in  the  treatment  of 
fractures  of  the  upper  third  of  the  femur,  in  which  the  upper  frag- 
ment is  tilted  upwai-ds  by  the  psoas  and  iliacus,  and  cannot  be  kept 
in  apposition  with  the  lower.  By  means  of  the  double-inclined 
plane  the  lower  fragment  is  raised  and  brought  into  line  with  the 
upper,  extension  being  secured  by  the  leg  and  foot  hanging  im* 
supported  down  the  further  side  of  the  plane,  and  counter-extension 
by  the  weight  of  the  body.  The  plane  may  consist  of  an  ordinary 
Maclntyre's  splint  bent  to  the  proper  angle,  or  of  a  wooden  frame 
that  can  be  adjusted  to  the  proper  height  at  the  apex  where  the 
planes  meet.  I)r.  Hodgen^s  and  Dr.  Nathan  Smith's  splints  are 
double-incb'ued  planes  slung  on  pulleys,  but  space  does  not  permit 
of  them  being  described  here. 


Fio.  193.— Bryant's  splint. 

4.  PJasfer-o/'Paris  and  sfurch  haudnges  are  employed  at  some 
hospitals  from  the  first,  and  the  patient  allowed  to  get  about  on 
crutc^hes. 

in.  Fractures  through  the  lower  end  of  the  femur  very 
frequently  extend  either  transversely  or  obliquely  across  the  shaft, 
just  above  the  articular  surface,  and  vertically  or  obliquely  between 
the  condyles  into  tho  kneo- joint,  the  broken  end  of  the  shaft  being 
often  impacted  botw(»en  tho  partially-separated  condyles.  Sometimes 
the  line  of  fracture  may  bo  entirely  suprji-condyloid,  tho  knee-joint 
then  escaping.  In  young  subjects  the  fracture  may  occur  in  the 
epiphysial  line  with  or  without  splintering  of  the  condylt?s.  Destruc- 
tive iiiflainiiuition  of  the  knee-joint  is  liable  to  follow  fractures 
through  the  condyles,  but  is  certainly  far  from  common. 

The  Buins,  when  the  fracture  is  supra- comly hid,  are  similar  to 
those  of  fracture  of  the  lower  third  of  the  shaft.  In  the  T-shaped 
fmvtnre  in  wliich  the  knee  is  involved,  there  is  usually  great  swelling 
of  the  joint  from  effusion  of  blood  and  siTum  ;  increased  width  of 
the  femur  if  the  condyles  are  separated  from  each  other ;  shortening ; 
inability  to  stand  on  or  use  the  limb ;  audcT0V^l\]Lao\iX£i«»X!CWY^5^^ 
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on  grasping  the  condyles,  and  often  on  moving  the  patella  laterally. 
In  fmcture  through  the  epiphy%$y  the  age  of  the  patient,  and  the  soft 
crepitus  chaiacteristic  of  epiphysial  fractures,  will  point  to  the 
nature  of  the  injury.  The  separation  of  the  fragments,  moreover, 
is  usually  less  than  in  other  fractures  in  this  situation,  as  the  two 
surfaces  are  broad.  Union  generally  occurs  by  bone,  hence 
epiphysial  growth  is  arrested  and  shortening  is  common. 

Triatment, — Some  form  of  the  long  splint  may  be  applied;  or 
extension  made  by  the  stirrup,  weight,  and  puUey  ;  or  the  limb  may 
be  placed  on  an  iron  back-splint,  with  two  side  splints,  and  slung  in 
the  way  to  be  deBcribod  under  fracture  of  the  bones  of  the  leg.     In 

the  supra-condyloid  fracture,  where  the  lower 

fragment  is  much  tilted  backwards  by  the 

■■'jjjjP^  gastrocnemius,   the   tendo  Achillis    may  be 

I  ip  divided^  or  the  double-inclined  plane  used. 

I  \r^y*9f^  ^"^  c^y  <^<^^  &Q  ice-bag  or  lead  lotion  should 

p4__L^^  be  applied  to  the  knee  till  the  effusion  is 

absorbed.      Passive  movements    should    be 
begun  at  the  end  of  about  four  weeks. 

The  patella. — Fractures  of  the  patella 
are  most  common  in  middle  life,  of  more  fre- 
quent occurrence  in  men  than  in  women,  and 
very  rare  in  childhood.  CauBt. — They  are 
generally  due  to  a  sudden  and  violent  action 
of  the  quadriceps  extensor  muscle,  such  as  is 
exerted  by  a  person  to  regain  the  upright 
position  when  he  feels  himself  slipping  back- 
wards, the  knee  being  then  semi-flexed,  and 
the  patella  imsupported.  They  are  sometimes 
caused  by  direct  violence,  as  a  blow  or  fall 
upon  the  knee.  State  of  the  jxirts. — ^When 
due  to  muscular  action  the  line  of  the  frac- 
ture is  transverse  (Fig.  195),  the  aponeurotic 
covering  is  usually  torn,  and  the  upper  frag- 
ment generally  drawn  some  distance  from 
the  lower  by  tlie  actiun  of  the  quadriceps  extensor.  When  due  to 
direct  violcncje  it  is  moi-e  often  starred  or  vertical  (Fig.  196),  and 
the  apcmeurosin  l)oing  intact,  there  is  little  or  no  separation.  In 
any  case  the  fnictun*,  of  course,  extends  into  the  joint.  Method  of 
uninu, — When  the  fracture  is  transverse,  union  is  generally  fibrous 
or  mombnuieous,  rarely  osseous,  in  consequence  of  the  fragments 
bein^  sc'i>unit<'<l,  i)robably  in  part  by  muscular  cM>ntraction,  and  in 
IMiit  by  the  effusion  of  bl(KKl,  and  later  of  serous  fluid,  into  the  joint. 
In  tho  vertical  and  starred  fractures,  whore  the  parts  are  held 
toj^'thor  by  the  untoni  aj^oneurosis,  union  is  usually  oss(K)IIs. 
I  A/y//y. — At  fiivt  a  pip  between  the  Irogmeut*  can  be  «een  and  felt, 


Flo.  194.— Fracture  of 
the  femur  treated 
bv  vertical  extengioii. 
(Bryant*H  Surgery. ) 
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bnt  it  is  subsequently  obscured  bj  swelling  of  the  joint.  Hie 
parent  cannot  stand,  or  extend  the  knco.  In  a  vertical  fracture 
crepitus  can  usually  be  detected,  and  the  tragiuonts  ore  not 
separated. 

Trtatmtnl. — If  aaen  before  effusion  has  occurred,  the  whole  limb 
from  the  ankle  to  the  h)]i  should  be  encloac<l  in  a  Bavarian  plaster- 
of-Paria  splint,  and  the  patient  confined  to  bod  (or  a  week,  and  then 
allowed  to  get  about  on  cnitchex.  Even  when  effusion  hns  set  in, 
this  plan  may  be  attended  with  the  beat  results.  Usually,  how- 
ever,  the  limb  is  placed  on  a  back-splint  with  the  foot  raixed  so  as 
to  relax  the  muscles  in  front  of  the  thigh,  ice  or  cold  lotion  applied 
till  tlie  swelling  has  subsided,  and  then  an  endeavour  made  to  draw 
down  the  upper  fragment  as  nearly  as  may  be  into  contact  with  the 
lower.  Various  forms  of  apparatus  uro  employed  for  this  purpose, 
amongst  which  may  be  mentioned  Manning's.  Ilainilton's  and 
Steateneon's  splints,  Malgaigne'a  hooka  (Kig.  197).  and  Mayo 
Bobaon's  pins  (Fig.  lUO).     Dut  plastor  of  Paris  applied  in  the  way 


Pioii.  195  and  1SS. — TnnHTerM  Hnd  Tertical  frai-lure  of  the  pitclU. 


above  described,  after  the  fiE(i;mentM  have  been  oh  much  aa  poaaiblo 
approximated  by  strips  of  strapping,  is  ono  of  the  best  methods  that 
can  be  adopted.  On  the  removal  of  whatever  apparatus  is  uaod  at 
tho  end  of  six  weeka  or  two  monthn,  a  leathern  knoe-cap,  to  pre- 
vent flexion,  uiuHt  bo  worn  from  three  to  six  months,  and  sub- 
sequently an  apparatus  to  partially  limit  flexion  for  two  or  tlkreci 
years,  as  otherwiae  there  is  a  great  tendency  for  the  fibrous  material 
muting  tho  fnigmcnte  to  become  stretched,  and  tho  fnigmcnti  to 
become  widely  separated. 

Maiining'e  apliiit. — A  piece  of  webbing  is  taken  the  length  of  the 
leg.  and  is  first  Hccurod  to  the  back  of  the  thigh  by  a  dozen  or  so 
strips  of  strapping,  which  have  been  previously  sewn  to  the  webbing, 
Uie  lowest  atrip  being  an  inch  or  two  from  the  patella.  The  whole 
limb  is  then  placed  on  «  back-aplint  with  a  foot-piece,  tho  leg  and 
foot  being  firmly  bandaged  to  it  below,  ajid  the  thigh  lightly  to  it 
above.  The  free  end  of  the  webbing  bond  having  firat  been  brought 
out  through  the  slit  in  the  splint  midway  between  the  knee  and  '' 
ankle  [see  Fig.  1!1M).  ia  now  drawn  down  towardftX^ketoiA-^A 
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the  splint,  and  sewn  over  a  piece  of  stick,  whicli  is  secured  to  the 
foot-piece  by  an  india-rubber  ring  (a)  on  each  side.  Thus  elastic 
tension  is  continually  exerted  upon  the  upi)er  fragment,  and  ho 
draws  it  down  towards  the  lower. 

Mayo  JRobson^9  Method, — ^A  strong  steel  pin  is  passed  through  the 
ligamentum  patellae  outside  the  knee  joint ;  the  skin  is  then  drawn 
down  over  the  patella,  and  another  pin  passed  through'  the  tendon 
of  the  quadriceps  also  outside  the  joint.    The  two  pins  and  with 

them  the  fragments  of  the  patella 
are  then  drawn  together  by  a  figure- 
of-eight  suture  on  each  side,  so  as 
to  bring  the  fractured  surfaces  into 
apposition.  An  antiseptic  dressing 
is  applied,  and  the  pins  allowed  to  re- 
main in»ituioT  a  month(seeFig.  199). 
Aspiration  of  the  Joint,  Wiring 
of  the  fragments, — With  the  object 
of  obtaining  firm  fibrous  or  bony 
union,  some  Surgeons,  where 
there  is  much  distension  of  the  joint,  draw  off  the  blood  or 
serum  with  the  aspirator ;  and  others  lay  the  joint  freely  open  and 
wire  the  fragments  of  the  x>Atella  together.  The  latter  proceeding, 
it  cannot  be  denied,  has  often  secured  bony  union  without  any  ill 
effects,  but  on  the  other  hand,  suppuration,  stiff -joint,  amputation 


Fro.  197.— Ma]gaigne*8  hooks, 
with  key. 


Fio.  198. — Manning's  patella  splint.  The  leg  is  drawn  in  outline,  bo  as  to 
show  beneath  it  the  webbing  band  passing  through  the  slit  in  the  splint. 
The  stripe  of  strapping  should  reach  up  the  thigh  to  the  gluteal  fold. 

and  even  loss  of  life  have  resulted.  In  the  face  of  these  facto, 
therefore,  and  considering  that  no  such  dangers  attend  the  ordinary 
methods,  and  that  by  these  methods  a  perfectly  useful  joint  can  bo 
obtained,  even  though  the  union  is  only  fibrous,  I  have  hitherto 
hesitated  to  luidertake  such  an  operation  for  a  recent  fracture 
of  the  patella.  Recently  Mr.  Barker  has  tied  the  fragments 
together  subcutaneotwly  by  passing  a  suture  by  the  aid  of  a  nsevus 
needle  first  behind  the  patella,  and  then  in  front  of  it  between  the 
patella  and  the  skin.    The  blood  is  aqxieezjed.  out  of  the  ioint,  the 
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Iragmrats  pressed  ti^ether,  and  the  Huturee  tied  tightly,  thiu 
ks^nag  the  fragments  in  appooition. 

The  tibia  aitd  fibula.— Both  bonen,  or  tho  tibiii  or  fibula  aloue, 
maj  be  fractvired. 

Fracture  of  both  bonti,  which  i«  by  fur  the  must  oiininun  variety, 
may  be  due  to  either  direct  or  indirect  violence.  When  tho  result  of 
direct  violence,  the  fracture  occurs  at  the  rtpot  where  the  force  ix 
applied,  and  both  bones  are  UBually  fractured  more  or  lc8a  trans- 
versely, and  in  the  same  line ;  but  when  the  renult  uf  indirect 
violence,  the  tibia  generally  tirst  gives  way  at  its  weakest  s}iot,  i.e., 
about  Uie  junctioii  of  the  middle  with  the  lower  third,  and  then  the 
fibula  also  at  its  weakest  spot,  i.e.,  in  its  upper  third,  and  the 
fraotmes  aie  iisaally  oblique.  In 
tlie  tmuTerse  fracture  but  little 
diBplaoement  oceura ;  in  the  oblique, 
in  which  the  line  of  fracture  usually 

runs  downwards,  forwards,  and  a  

little  inwards,  the  lower  fragmentn       ""^    ill  /     -^■'^^;-' i  r 
are  drawn  upwards,  backwards  and  J|l  I     p^^l  I 

outwards,  behind  the  upper,  by  the  Wjt  r     rv>^''lli 

muaclee  of  the  calf,  while  the  shorj)  ' 

end  of  the  upper  fragment  of  the 
tJUa  projects  forwards  threatening. 
and  indeed  often  causing,  pertoni- 
tion  of  the  skin  (i'ig.  200).  /       I    |l 

Fradurt   of   the    tibia    alone    is 
geno^y  cauttd  by  direct  violence, 
as  a  kick  or  a  blow  on  the  shin,     Piu.  109.— Ma<ro  Kabsan'ii  method 
occamonally  by  indirect  violence,  as         of  holding  fragiaenUi  of  patella 
a  fall  on  tho  foot.     Nature  of  the  'lie-         in  contact. 
p/nctmtitt. — Tho  fracture  is  usually 

situated  in  tho  lower  third  of  tho  bone,  and  is  gcnemlly  trans- 
verse, and  attended  by  little  displacement,  tho  fragments  being 
bold  iu  position  by  tho  fibula,  which  plays  the  part  uf  a  splint. 
Fractures  of  the  upper  and  lower  ends,  involving  tho  knee-  and 
ankle-joints  respectively,  and  separation  of  the  upper  and  lower 
epiphysis,  may  also  occur,  but  ore  rare. 

Frarlure  of  the  fibula  alone  is  more  common  than  fracture  of  tho 
tibia  alone.  Caitee. — Though  sometimes  producoil  by  direct  it  is 
moTO  often  the  result  of  indirect  violence,  such  aa  a  severe 
wrench  or  twist  of  the  foot.  The  fracture  is  then  generally 
situated  from  two  to  three  inches  from  the  external  malleolus, 
and  the  foot  is  at  the  same  time  very  commonly  dislocated 
either  outwards  or  inwarde,  according  to  the  direction  of  the  force. 
Mature  of  the  ditplacemtnt. — In  the  fracture  with  outward  disloca- 
tion of  the  foot  (PofCi  fracturt,  as  it  ia  geneiaUy  ca^«d.Y  ^^i^  'Q^^fyn 
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end  (A  the  lower  fragment  is  driven  invsi^  towards  the  tibia,  the 
external  lateral  ligament  remains  intact,  but  the  internal  lateral 
ligament  is  ruptured,  or  the  end  of  the  internal  matleolus  is  torn 
off.  The  foot,  at  the  same  time  that  it  w  displaced  outwunls,  id 
also  drawn  baekwardt  by  the  tendo  Achillis.  In  the  fracture  with 
inward  dislocation  (which  is  raie),  the  articular  surface  of  the  ex- 
ternal malleoliu  usually  follows  tiie  astragalus,  and  the  upper  end 
of  the  lower  fragment  of  the  fibula  in  coii- 
Hoquence  projects  outwards. 

Signi. — In  fractuio  of  both  bones  the  signs 
are  usually  unmistakable,  eepeuially  when 
the  fracture  is  oblique  and  in  the  tower  third 
of  the  leg.  When  the  tibia  or  fibula  alone  is 
fractured  the  diagnosis  is  often  very  difficult. 
In  the  tibia  some  irregularity  may  be  felt  on 
running  the  finger  along  the  shin,  and  crepi- 
tus may  perhaps  be  ehoited.  In  the  fibula. 
fracture  of  the  lower  third  may  be  detected 
by  running  the  finger  along  the  subcutaneous 
surface  of  the  bone  just  above  the  external 
malleolus ;  but  if  the  case  is  not  seen  till 
swelling  from  tHwdoa  has  set  in,  it  may  be 
quite  impossible  to  say  whether  we  are  dealing 
with  a  fracture  or  a  sprain.  Ifindonbtthecaae 
should  be  treated  as  a  fracturf.  In  the  upper 
two-thirds,  where  the  bone  is  covered  with 
muscles,  and  cannot  be  felt,  the  following  tests 
for  fracture  may  be  applied.  1.  Hove  tho 
.  foot  laterally,  and  irepitus  will  probably  be 
elicited  il  there  is  a  fracture.  2.  Press  the 
Fiu  aou.-Fnictare  of  tjy^  ^^  g^ula  together  just  above  the  ankle 
.  '!;"  I-*"  ttiPd  of  the  1^^.  gnisping  them  with  the  hand.  In  froc- 
Hbui.  (After  (irajr. )  ^^^^  ^^  ^j  ^  j^j^  ^^  y^  fractuiod  spot. 
not  at  tiie  situation  where  grasped.  3.  Unu<)> 
the  tibia  and  fibula  with  the  hands  just  below  the  knee  and  above 
the  ankle.  If  there  is  a  fracture  the  natural  springiness  of  the 
fibula  will  be  Icwt,  and  crepitus  may  )>erhape  be  detected.  In  I'att't 
/nirturf  (Fig.  201),  the  foot  is  twisted  outwards,  so  that  whilst  the 
inner  edge  is  towards  the  ground  the  sole  is  directed  outwards. 
There  is  a  well-marked  depression  over  the  seat  of  fracture,  the 
internal  malloolus  projects  prominently  under  the  skin,  and  crepitus 
can  bo  easily  obtained.  There  is  also  marked  backuvrd  displace- 
ment of  the  foot. 

Trtatiiifiit. — In  uncomplicated  fractures  of  the  tibia  or  fibula 
alone,  lUieJt^  mar  be  plaoedat  onc«  in  ploster-of-Paiis  splints,  and 
tiieftatirnt.  otter  u  few  days'  rest  in  bed,  <Uow«d  to  get  about  on 
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ci-utches.  Where  there  is  much  swelling,  the  leg  had  better  be 
placed  for  a  few  days  on  a  back-splint  to  allow  the  swelling  to  sub- 
side before  the  plaster  of  Paiis  is  applied.  In  simple  fracture  of  both 
boneS)  where  the  line  of  fracture  is  transverse  and  there  is  but  little 
swelling  or  displacement,  the  same  treatment  may  often  be  adopted 
with  advantage.  But  greater  care  and  watchfulness  will  be  necessary 
to  prevent  any  untoward  accident.  Indeed,  whenever  this  method 
of  treating  fractures  is  used,  the  precautions  mentioned  at  page  154 
should  be  taken.  When  thei*e  is  any  displacement,  however,  the 
fracture  must  be  reduced  by  making  traction  upon  the  foot  whilst  the 
thigh  is  steadied  by  an  assistant,  special  care  being  taken  to  correct 
the  eversion,  so  frequently  present,  of  the  lower  fragment.  You 
will  know  when  this  has  been  done  by  the  inner  side  of  the  patella, 
the  internal  malleolus,  and  the  inner  side 
of  the  great  t<x?  being  in  the  same  line. 
Further,  you  should  not,  as  a  rule,  rest  satis- 
fied as  long  asany  irregularity  can  be  felt  on 
drawing  yoiu*  finger  down  the  crest  of  the 
tibia,  or  as  long  as  any  marked  difference 
is  apparent  on  comparing  the  fractured 
with  the  sound  leg.  If  any  difficulty  is 
experienced,  give  chloroform,  and  if  neces- 
sary, cut  the  tendo  Achillia.  Having  re- 
duced the  fracture,  8eciu*e  the  foot  and  leg 
on  a  splint.  AVhatever  form  of  the  vaiious 
splints  for  the  purpose  is  adopted,  take 
care  : — 1,  that  the  foot  is  at  right  angles 
to  the  leg ;  2,  that  the  ball  of  the  toes  and 
the  heel  touch  the  foot-piece  of  the  splint ; 
3,  that  the  foot  is  square  with  the  foot- 
piece  ;  and  4,  that  the  back  of  the  heel  is 
kept  from  contact  with  the  splint  by  a 
small  pad  placed  under  the  tendo  Achillis 
just  above  the  heel.  The  iron  splint  and  cradle,  showii  in  Fig.  202, 
is  abnost  invariably  employed  by  the  whole  of  the  surreal  staff  at  St. 
Bartholomew's  Hospital  for  ordinary  fractui-es  of  the  tibia  and  fibula 
and  with  the  most  satisfactorj-  results.  In  applying  the  splint,  which 
should  reach  as  high  as  the  junction  of  the  middle  with  the  lower 
third  of  the  thigh  and  should  be  well  padded  and  shaped  to  the  limb, 
the  foot  is  fii-st  secured  to  the  foot-piece  by  strapping  and  a  bandage. 
The  Surgeon  having  then  assured  himself  that  the  fracture  is  in 
good  position,  secures  the  splint  by  a  broad  strip  of  strapping,  and 
a  figure-of-eight  bandage  over  the  knee.  The  splint  is  next 
swung  in  the  cradle,  as  shown  in  the  figiu^,  and  side  splints  are 
then  applied  and  fixed  by  webbing  straps.  In  the  case  of  tt<wifcvaa» 
of  both  bones,  the  apparatus  is  generally  Iwipt  oii  iox  ^  \sxc»TvSia.\  -ov 
w.  ^  ^ 


Fio.  201.  —  Pott's  frac- 
ture. (St.  Bartholomew's 
Hospital  Museuin.) 
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the  oaee  of  the  fibula  or  tibia  alone,  foi'  two  or  three  weeks,  ^e 
leg  is  then  placed  in  a  plaater-of-FariB,  a  gum  and  chalk,  or  a  silicate 
ot  soda  bandage.  In  Polt'i  fracturr,  the  above  apparatus  is  also 
generally  uaad,  and  here  again  I  speak  of  it  in  the  higheet  praiee. 
Where,  however,  there  ia  much  dilflcultj'  in  keeping  the  bone«  in 
good  pomtion,  the  leg  is  ttometinies  laid  on  itn  outer  side,  with  the 


Frn.  202.— Fractnw  spiuinitDB  for  the  lione*  of  leg. 


kneo  semi.fle.\c<l  to  rplax  the  gafttrocnomiiiw.  and  hpcurfd  in  Cline's 
Hplintu  (Fig.  203),  the  tcndo  Achillis  being  divided,  if  foun<l  iiecw- 
Rarj-.  The  backward  displacement  of  the  heel,  however,  ie  bent 
corrected  by  uwng  Houghton's  modification  of  thin  splint  (Fig.  2()4). 


Tbe  outiide  aplint  n  knnirn 


It  Connintn  lit  an  outside  splint  with  afont-pieco.  Thehi«l  iHiImwn 
f orwiinl  uiid  hecurod  in  position  bj'  a  *  heel  haudage, '  tho  limb 
being  fixed  to  tho  splint  by  two  other  hondaguH,  one  jilaced  just 
above  the  ankle  and  the  other  juut  below  the  knee  (Fig.  2(l.j).  At 
timeH  Sujmy troll's  splint  [Fig.  206]  may  be  better  adapted  to  a 
particular  tiu*c.     The  splint  cuonBts  ot  &  itraight  lath  notched  at 
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ita  lower  end.  It  is  placed  on  the  inner  side  of  the  limb,  and  should 
reach  from  the  tuberoeity  of  the  tibia  to  three  or  four  inches  below 
the  foot.  A  wedge-shaped  pad,  with  its  base  below,  and  not  ex- 
tending beyond  the  internal  malleolus,  should  line  the  aplint.  The 
splint  is  bandaged  on  from  above  downwards,  and  the  1%  having 
been  thus  secured,  the  foot  is  brought  over  to  the  splint  by  making 
figure-of-eight  turns  over  the  ankle  and  foot  and  through  the 


Pill.  ?01.— Rougbton'i 


ililint. 


notthoB  at  the  lower  end  of  the  splint.  The  bandage  should  not 
pass  over  the  external  malleolus  or  the  seat  of  fracture.  The  great 
objection  to  the  ur»e  of  this  splint  is,  that  hEiving  no  foot-piece,  the 
foot  is  not  kept  at  a  right  angle  to  the  leg.  When  no  special 
apparatus  iH  at  hand  the  fracture,  whether  of  both  bones  of  the  leg 
or  of  one  bone  only,  may  be  put  up  in  what  is  known  in  Eilinburgh 


IT 


Fio.  20S.  — Duiiaytren's  aplint  for  I'olt'a  fracture. 

as  the  box-aplint  (Figs.  1107,  208).     All  that  is  required ia  two  ordi- 
nary side  splints  and  some  towels,  cotton  wool,  and  a  few  ban- 
dages.    The   splints   should  be  rolled  in  the  two  ends  of  a  long 
towel   (Fig,    201)   so  as   to  form   a  trough  for  the   fracture,  th9 
width  of  the  trough  being  determined  by  first  placing  the  sonnd  ^ 
leg  in  it.     The  fracture  having  been  set  the  leg  in  ^WiaA,  (j^  "^^fl 
towel  and  the  splinla  forming  the  sidee  ot  ttw  \xou^  ox  '\»n.«^l 
«  ^  "1 


■!»« 
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raised  and  secured  in  positioii  hy  slip-knot  bundugeH  (Fig.  208). 
Fad«  fonned  of  folded  towels  should  bo  placod  over  the  tibia  or 
whore  required,  and  the  foot  fixed  at  a  right  angle  to  the  leg  by 
'a  figuie-of-eight  bandage  (Fig.  208).  Backward  diq>lacenient  of 
the  heel  maj  be  controlled  by  a  ring-pud. 

TiiE  TARSUS. — Fractures  of  the  bonm  of  the  tardus  are  for  tbe 
meet  part  the  result  of  great  violence,  and  ore  rare.  The  only  one 
calling  for  paetdng  notioe  is  fracture  of  the  ua  calris,  which  may 
occur  from  a  fall  on  the  heel,  passage  of  a.  wheel  over  the  foot, 
or  violent  contraction  of  the  call-musclea.  Crepitus,  and.  when 
the  line  of  fracture  is  behind  the  interosseous  ligament,  some  draw- 
ing up  of  the  posterior  fragment  hy  the  tendo  Achillis,  are  the  chief 
signs.  But  where  there  is  much  swelling  and  bruising  of  the  soft 
parta,  the  fracture,  an  is  the  case  in  fractures  of  the  astragalus  and 
of  the  other  tarsal  bones,  may  be  very  difficult  to  diagno><<'.  Bi^st, 
with  the  foot  and  leg  on  a  splint,  in  such  a  position  ns  to  relax  the 


Flu-'.  W',  20D.— The  Box-Kplint  for  fni^ture  of  tbe  bonca  of  the  leg.     In  the 
ujipcr  figure  the  poBitiaa  o(   a  towel  used  aa  a  pad  in  thewa.     In  tfar  lover 
6gan  the  Bp]>aiBtiw  ii  ahewu  rainpUtcii.      (AftPr  Cauil  and  Catbcart.) 
calf  iiiuj-clcs  where  there  is  much  displacement,   and  an  ice-bag 
to  suImIup  inflammation,  arc  the   points   to  be   attended   to  with 
r.^'panl  to  treatment.    When  the  case  is  seen  early,  and  there  is  but 
little  swelling,  a  plaster- of -Paris  sphnt  or  bandage  may  be  odvan- 
tagciiusly  used. 
The  jiETATARSAL  BOXER  AND  piiAi^soEs  of  the  topH  may  be 
'    ArtctiirttJ  by  ilirect  violence.    No  tqiecinl  description,  however,  of 
tbene  /ractarvB  is  necessarj-. 
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SECTION  VI. 
Diseases  of  Reoioxs. 


DISEASES  OF  THE  SCALP  AND  SKULL. 

Erysipelas  of  the  scalp  is  common,  and  may  occur  Idio- 
pathically,  or  as  the  result  of  a  wound.  In  the  so-called  idiopathic 
cases,  however,  it  is  probable  that  there  in  generally  some  scratch 
or  abrasion  through  which  the  specific  micrococcus  gains  admission. 
The  inflammation  spreads  with  great  rapidity,  but  is  accompanied 
by  very  little  redness  and  swelling,  on  account  of  the  tenseness  of 
the  parts.  It  is  apt  to  be  attended  with  headache,  drowsiness,  or 
delirium,  consequent  upon  the  hypersemia  extending  to  the  pia 
mator.     »See  Erysipelas,  p.  125. 

Cellulitis  of  the  scalp  is  usually  due  to  a  wound,  and  is 
described  imder  Injuries  of  the  Scalp,     (^ee  also  Cellulitis.) 

Abscess  may  occur  above  the  aponeurosis,  between  the  aponeu- 
rosis and  the  pericranium,  or  beneath  the  pericranium.  It  is 
generally  the  result  of  an  injury,  but  may  be  due  to  the  breaking 
down  of  a  gumma,  disease  of  the  bones,  &c.  It  is  further  referred 
to  imder  Injuiies  of  the  Head  (p.  305). 

Rodent  ulcer,  and  epithelioma  of  the  scalp,  require  no' 
special  mention  hei-e. 

►Sebaceous  cysts  are  very  eomuion  on  tlie  scalp,  whore  they  are 
at  timpH  hereditaiy.  They  are  fretjuently  multiple,  and  as  they 
increase  in  size,  the  hair  covering  them  falls  off,  and  they  appear 
as«  bare,  rounded  tumoui*s.  The  signs,  secondary  changes, 
diagnosis,  and  treatment  of  these  cysts  have  been  given  at  ]).  81. 
All  that  need  here  bo  repeated  is  that  the  mass  of  granulations 
which  s(nnetimos  protrudes  from  the  walls  of  these  cysts  [f ungating 
uker  of  the  scalp)  closely  resembles  epithelioma,  from  which,  how- 
over,  it  may  generally  be  distinguished  by  the  absence  of  induration 
and  glandular  enlargement,  and  by  the  history  of  a  sebaceous  cyst 
having  been  previously  present.  Congenital  and  dermoid  cysts  are 
de*»cribed  at  p.  84. 

N^vi  ai*e  also  common  on  the  scalp.  When  large  and  situated 
over  the  anteiior  fontanelle  they  should  be  dealt  with  cautiously, 

brain  be  injured  and  meningitis  result, 
the  bones  of  the  cranium  are  wot  ^as^-- 
*he  result  ol  ay^^Wkl^^Kfi  '^Ytfi'^'^^^al^  ^st 
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injur}',  or  very  rarely  of  tubercle  or  feverH.  The  external  table  is 
the  most  often  affected,  but  whether  the  external  or  the  internal 
table  is  involved,  the  disease  seldom  extends  beyond  the  diploe,  as 
the  two  tables  have  a  distinct  blood-supply.  At  times,  however, 
complete  i)erforation  of  the  skuU  occurs.  Canes  and  necrosis  in 
this  situation  are  apt  to  be  followed  by  septic  or  infective  inflamma- 
tion of  the  diploe  and  its  consequences ;  by  suppuration  between 
the  bone  and  dura  mater ;  by  meningitis  and  abscess  of  the  brain ; 
or  by  thickening  of  the  dura  mater,  resulting  in  persistent  head- 
ache or  even  epilepsy.  When  the  skull  is  completely  perforated, 
the  hole  is  not  filled  up  by  bone ;  and  when  necrosis  occurs  the 
sequestrum  is  not  invaginated.  Treatment — Beyond  keeping  the 
parts  aseptic,  providing  free  exit  for  the  discharges,  and  removing 
loose  sequestra,  little,  as  a  rule,  is  required.  Should  pus  collect 
between  the  bone  and  dura  mater,  it  must  be  let  out  by  the  tre- 
phine ;  and  a  portion  of  necrosed  inner  table  may  also  re<iuire  the 
trephine  for  its  removal.  Appropriate  constitutional  remedies  for 
8yi)hilis  or  tubercle  will  of  course  also  be  necessary. 

Exostoses  of  the  skull  are  described  under  Diseases  of  Bone, 
p.  210. 

Mexinoocej^  and  encephalocele  are  rare  congenital  tiunours, 
formed  by  a  protnision  of  the  membranes  of  the  brain  through  an 
unossified  part  of  the  skull.  They  are  believed  to  be  dependent 
upon  hydrocephalus,  the  excess  of  fluid  in  the  sub-arachnoid  space 
or  in  the  ventricles  of  the  brain  leading  respectively  to  a  protrusion 
of  the  membranes  alone  {meningocelf)^  or  of  the  brain  also  {encepha- 
locele).  In  the  latter  instance,  the  dilated  ventricle  may  extend  into 
the  protruding  portion  of  brain,  a  condition  further  distinguished 
as  hydrencephalocele.  The  protrusion  is  most  common  in  the 
occipital  region,  just  behind  the  foramen  magnum,  between  the 
foiu*  centres  from  which  this  part  of  the  occipital  Inme  is  ossified ; 
next,  at  the  root^f  the  nose,  between  the  frontal  and  nasal  bones  : 
but  it  may  occiu*  in  any  situation  in  the  course  of  the  sutures,  and 
even  project  into  the  nasal  fosso)  or  pharjTix.  Symptoms, — In  the 
occipital  region  these  tumoim*  are  generally  pedunculated  and  of 
large  size — sometimes  nearly  as  large  as  the  child's  head ;  at  the 
root  of  the  nose  they  ait*  usually  smiill  and  sessile.  The  skin  cover- 
ing them  is  generally  normal.  They  swell  up  when  the  child  cries, 
and  can  be  complet4»ly  or  partially  reduced  on  pressure,  the  reduc- 
tion sometimes  producing  convulsions  or  other  brain  symptoms. 
When  they  contain  fluid  only  {meningitcele)  they  are  soft, 
fluctuating,  translucent,  and  completely  reducible  on  pressure; 
they  rarely  pulsate,  and  are  generally  pedunculated.  When  they 
contain  brain-matter  {encephiUiKele)  they  are  doughy,  non-fluctu- 
Mtinj^,  opMjue,  and  only  partially  reducible ;  they  pulsate,  and  are 
nmmlly  txfssilc.     They  may  be  mistakeii  tot  o^cfc  tumours  of  the 
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scalp,  but  eBpecially  for  congenital  dermoid  cyst^  and  degenerate 
nsBvi.  However,  theii*  intimate  connection  with  the  bone,  their 
situation  in  the  course  of  the  sutures,  and  their  partial  or  complete 
reducibility,  together  with  the  facts  tiiat  they  swell  up  on  expira- 
tory efforts,  and  occasionally  pulsate  synchronously  with  the  brain, 
will  usually  serve  for  their  diagnosis.  Further,  the  hole  in  the 
skull  may  at  times  be  detected  and  brain  symptoms  be  produced  by 
pressure.  Treatment, — As  a  rule  they  should  be  left  alone,  or 
merely  supported  by  a  pad  and  bandage.  A  meningocele,  when 
pedunculated,  and  apparently  communicating  with  the  interior  of 
the  cranium  by  a  small  apeitui-e  only,  may  be  injected  with 
Morton's  fluid,  or  under  exceptional  circumstances  excised. 

Fungous  tumours,  generally  of  a  sarcomatous  nature,  and 
springing  either  from  the  tissues  of  the  scalp  or  pericranium,  or 
from  the  diploe  or  dura  mater  and  then  penetrating  the  bone,  are 
occasionally  met  with,  and  may  be  mistaken  for  inflammatory 
affections  of  the  i)erici-anium  or  bone,  or  for  syphilitic  giunmata. 
Their  rapid  growth,  resistance  to  syphilitic  remedies,  the  escape  of 
blood  only  on  puncture,  and  the  concomitant  loss  of  weight  and 
strength  of  the  patient,  will  usually  serve  to  distinguish  them  ;  but 
an  exploratory  incision  may  in  some  cases  be  necessary  to  clear  up 
the  diagnosis.  Secondary  tumours  which  pulsate  and  have  the 
structiu^  of  thyroid-gland  tissue,  are  also  very  occasionally  met 
with  in  cases  of  malignant  goitre.  Treatment, — ^Where  there  is  no 
evidence  of  dissemination,  and  the  tumour  is  small  and  fairly  cir- 
cumscribed, it  may  be  removed.  When  growing  from  the  scalp 
this  can  usually  be  done  without  much  difficulty ;  but  when  the 
growth  arises  from  the  bone  or  dura  mater  a  much  more  serious 
operation  will  of  course  be  required,  since  a  considerable  portion  of 
the  skull  will  have  to  be  cut  away  and  the  dura  mater  probably 
opened.  It  need  hai-dly  be  said  that  the  strictest  antiseptic  precau- 
tions must  be  observed. 

DISEASES  OF  TUE   BRAIN  THAT   MAY  CALL  FOR  SURGICAL 

INTERFERENCE. 

Abscess  in  the  brain  is  generally  the  result  of  a  head-injury  or 
of  middle-ear  disease,  and  when  its  situation  can  be  localized  with  a 
fair  amount  of  probability  imperatively  calls  for  siu-gical  inter- 
ference.    See  Intracranial  Suppuration  and  Complications  of  Middle 

Ear  Disease. 

The  TUMOURS  and  new  growths  in  the  brain  suitable  for  oi)era- 
tion  are  gliomata  and  psammomata,  localized  tubercular  lesions, 
syphilitic  scars  which  drugs  cannot  absorb,  scar-tissue  and  cystic 
formations  following  injury,  and  parasitic  cysts.     Sarcomatous  «av^ 
carcinomatous  growths  are  usually  too  ©xteftSVN^  lot  T^\£kOs^%  ^'^ 
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are  multiple  from  the  iiret.  Moreover  Hince  they  have  no  capsule 
they  are  not  sufficiently  distinguishable  from  the  surrounding  brain 
substance  to  ensure  their  complete  excision  and  their  non-return  in 
the  scar.  The  chief  signs  of  a  cerebral  tiunour  are  vomiting,  per- 
sistent headache,  optic  neuritis,  localized  spasms  or  paralysis,  and 
epileptiform  convulsions,  the  convulsive  seizures  usually  starting 
in  the  part  connected  with  the  cortical  area  involved  in  tiie  growth 
(Jacksonian  Epilepsy),  Among  the  symptoms  that  may  enable  the 
Surgeon  to  loaiUze  the  growth  are  the  following  (Figs.  209  and 
210) : — 1.  If  at  the  beginning  of  the  epileptiform  fit  there  is— {«) 
pain,  peculiar  sensation,  flexion,  or  hyper-extension  of  the  great 
toe,  a  lesion  of  the  leg-area  on  the  opposite  side  of  the  cortex  about 
the  upper  end  of  the  fissure  of  Bolando  close  to  the  middle  line  is 
indicated :  (6)  movements  of  the  shoulder,  a  lesion  near  the  upper 
part  and  rather  in  front  of  the  fissure ;  (c)  flexion  of  the  thumb,  a 
lesion  about  the  genu  of  the  fissure ;  ((/)  turning  of  the  he^  and 
eyes  to  the  opposite  side,  a  lesion  about  the  hinder  portion  of  the 
superior  and  middle  frontal  convolutions;  (f)  movements  of  the 
mouth  and  tongue,  a  lesion  about  the  lower  end  of  the  fissure  of 
Bolando.  An  epileptiform  movement  starting  in  one  of  these  parts 
may  be  followed  by  loss  of  power  in  the  part  for  some  time  after 
the  fit.  2.  Aphasia  indicates  a  lesion  of  Broca's  convolution.  3. 
Loss  of  half  the  fields  of  vision  in  both  eyes  points  to  a  lesion  of 
the  angular  g>Tus  of  the  side  opposite  to  the  lost  fields  of  vision^ 
4.  Loss  of  healing  suggests  a  lesion  of  the  two  upper  temporo- 
sphenoidal  lobeH.  5.  Tho  aid  to  localization  that  may  be  derived 
from  the  involvement  of  the  cranial  nerves  has  already  been  men- 
tioned under  Injuries  of  the  Head  (p.  319). 

Where,  from  a  consideration  of  the  above  s^nnptoins,  a  tiunour 
or  now  gi*owth  is  believed  to  be  fairly  circmnscribed  and  in  an 
ucci^ssible  situation,  the  skull  should  be  tit>phined,  a  sufficient  por- 
tion of  the  bone  removed,  to  fully  expose  the  growth,  by  a  HeyV 
saw,  Hoffmann's  or  Keen's  forceps,  or  the  surgical  engine,  and  the 
growth  cut  away  by  making  perpendicular  incisions  into  the  brain 
around  it  and  raising  it  by  means  of  a  sharp  spoon.  The  removal 
of  a  portion  of  the  cortex  will  be  followed  by  loss  of  fimction  of  the 
area  removed,  but  this  to  a  great  extent  will  be  regained  by  the  aid 
of  the  surrounding  areas,  especially  as  regards  the  coarser  move- 
ments. The  finer  movements  of  the  fingers  and  thumb  will  not  be 
completely  regained;  hence  in  this  region  the  removal  of  cortex 
should  be  as  limited  as  is  consistent  with  success.  Parasitic  cysts 
should  be  drained.     See  Trephining,  p.  324. 

Focal  epilepsy,  general  paralysis,  cepualaixiia.    In  ftxal 

tpilfitsi/y  that  is  epilepsy  without  obvious  gross  lesion,  when  th«.'  fits 

pecomv  very  fnxjuent,  for  exanij)le  more  than  one  an  hour,  and  the 

^meutul  proL'vt*fieti  am  becoming  further  \m\vaix^>  the  focus  in  the 
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Fio.  209.— The  coni-olutioni  of  the  outer  aurfkta  of  the  l«(t  cerehi-al  hemi- 
sphere with  the  cocticat  centres  niBrkerl.  r',  H,  r^,  Pirat,  bccodiI,  and 
lliird  frontul  eonvolutjaoa ;  t',  t^,  t',  Pint,  eeconJ,  and  third  tem|)ora- 
sphenoidul  uanvulutioDS  ;  a.  Angular  convolution  ;  u.  Occipital  lobe  ;, 
f  B.  Sylvian  lissurc  ;  )>  o  r.  Farteto- occipital  lisaMre  ;  r  r.   lotra-i>aricta1 


— Tlie  coiivolutionn  of  the  median  surface  of  the  left  cerebral  benii- 
u-ith  the  cortical  centru  marked,  t',  Fint  fiontal  canvolution  ; 
.    Caltoao- marginal    fiuure  ;    a    r.    lifToa   fornicatus  ;    q.  Quadrate 

c.  Cuneale  lobule  ;  r  o  r.  Parielo- occipital  Bssnrc  ;  c  i .  Ctlvaxvusi 

t    Undiitte  lobule ;  f.  Pameentn.\  Wbule. 
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cortex  representing  the  initial  movementti  may  bo  exposed,  the 
exact  spot  for  the  initial  movements  found  by  exciting  the  brain 
with  the  Faradic  current,  and  this  area  of  the  cortex  excised.  After 
such  an  operation  a  diminution  in  the  number  of  fits  as  well  as  an 
improvement  in  the  health  of  the  patient  may  be  expected.  In 
general  paralysis  trephining  in  a  few  cases  has  been  of  some  benefit 
in  the  early  stages  of  the  disease.  Thus  the  hallucinations  have 
disappeared  and  the  patient  has  so  far  improved  as  to  be  fit  to  be  at 
libert}'.  In  severe  cephalalgia  incapacitating  the  patient  for  work 
or  preventing  sleep,  trephining  may  give  reHef .  In  such  cases  an 
exostosis,  a  spiculum  of  bone,  an  enlarged  Pacchionian  body,  or  a 
fibrous  tumoiu*  or  cyst  of  the  dura  mater  has  been  found,  and  its 
removal  has  been  followed  by  complete  recovery.  In  other  easels 
where  a  tumour,  &c.,  of  the  brain  which  did  not  permit  of  removal 
has  been  discovered,  the  relief  of  pressui-e  has  freed  the  patient 
from  the  excessive  pain  or  threatened  blindness. 

Hydrocephalus,  especially  (a)  when  accompanied  by  fits,  (6) 
when  progressive  atrophy  of  the  optic  nerve  threatens,  or  (r)  when 
dementia  or  coma  supervenes,  may  be  treated  by  tapping  the 
ventricles  at  intervals  and  applying  slight  pressure  to  the  skull,  or 
if  this  fails,  by  continuous  drainage  of  the  ventricles. 

MiCROcEriiALY  COMBINED  WITH  IDIOCY,  due  it  is  thought  to  too 
early  synostosis  of  the  cranial  sutures,  especially  the  sagittal  and 
coronal,  may  be  benefited  by  craniectomy,  i.e.,  the  removal  of  a 
strip  of  bone  on  either  side  of  the  middle  line  of  the  skidl.  The 
aim  of  the  oporatiou  is  to  allow  the  brain,  the  development  of  which 
has  been  prevented  by  the  early  synostosis,  to  expand.  In  some  of 
the  cases  re|X)rted  the  mind  of  the  child  had  continued  to  develoj) 
since  the  operation. 

Craniectomy. — ^Having  prepared  the  scalp  as  described  under 
trephining  (p.  325),  make  a  semicircular  incision  over  the  side  of  the 
head,  extending  from  a  little  behind  the  external  angular  process 
of  the  frontal  bone  to  a  little  in  front  of  the  middle  of  the  lambdoid 
suture ;  turn  down  the  large  semicircular  flap  thus  marked  out, 
and  apply  a  half-inch  trephine  over  the  parietal  bone  two  inches  or 
so  external  to  the  sagittal  sutiure.  Gently  separate  the  dura 
mater  and  cut  away  with  Hoffmann's  or  Keen's  forceps  a  narrow 
stnp  of  l)one  some  five  or  six  inches  long  from  the  parietal  antl 
frontal  bones,  )>arallel  to  the  sagittal  and  interfrontal  sutures. 
Care  should  Iw  taken  during  the  operation  to  make  as  little 
prcssiu*e  as  possible  on  the  brain.  At  the  end  of  the  operation  the 
fia])  should  be  replaced  and  accurately  secured  by  sutures.  The 
o|)eration  should  Ix^  repeated  on  the  opi)08ite  side  of  the  head  when 
the  first  wound  has  healed.  I  have  jKjrformed  this  oiieration  on 
three  jmtients,  but  sufficient  time  has  not  elapsed  to  say  what 
iiupwvement  in  their  mental  condition  wiH  result. 
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The  strictcBt  antiseptic  precautionB  in  this  as  in  all  opei-ations  on 
the  skull  and  brain  should  of  course  be  taken.  Set  Trephining, 
p.  325. 

DISEASES  OF  THE  EAB. 

By  A.  E.  CuMBKBBATCH,  F.B.C.S.,  Aural  Surgeon  to 
St  Bartholomew's  Hospital. 

Physical  examination  of  the  eak. — In  making  an  examina- 
tion of  a  patient,  let  him  be  seated  between  the  Surgeon  and  the 
source  of  light,  with  the  affected  ear 
towards  the  examiner.  Throw  the 
light  on  the  ear  with  the  mirror  and 
notice  any  abnormal  condition  of 
the  auricle  or  the  external  meatus. 
Next  grasp  the  auricle  between  the 
middle  and  index  fingers,  the  specu- 
lum (Fig.  211)  between  the  index 
finger  and  thumb,  and  pulling  the 
auricle  upwards  and  backwards,  insert  the  speculum  with  a  gentle 
rotatory  movement.  Any  epithelium  or  wax  that  may  obstruct  the 
view  should  be  removed  by  means  of  forceps  (Fig.  212),  or  the  syringe. 
If  the  canal  be  unobstructed,  the  membrana  tympani  can  be  seen 


Fio.  211.  — Aural  specula. 


Fig.  212. — Aural  toothed  forceps. 

stretching  across  its  deeper  part  as  a  delicate  bluish-grey  or  yellowish- 
grey  semitran8X)arent  and  highly  polished  film.  Near  the  upper  and 
anterior  margin  is  a  whitish  prominence — the  processus  hrenSy  and 
running  downwards  and  backwards  from  this,  to  a  point  just  below 
the  centre  of  the  membrane,  is  the  handle  of  the  malftus.  From  the 
tip  of  the  handle  a  cone  of  light  extends  downwards  and  forwards, 
with  its  base  to  the  periphery.  From  the  processus  brevis  two 
indistinct  lines  extend  backwards  and  forwards — the  anterior  and 
poUerior  folds.  If  the  membrane  be  very  thin  or  \t»  '^^y?sr\sst 
segment  much  retracted,  the  lom^  process  o/  the  iixtu*  wwciN^  ^srwol^ 
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posterior  to  and  parallel  with,  the  handle  of  the  mallens.  The 
portion  of  membrane  above  the  anterior  and  posterior  folds  is 
called  SchrapndVB  membrane^  and  consists  only  of  the  dermoid  and 
mucous  layers.  Whilst  noting  these  points,  carefully  search  the 
membrane  for  perforations,  opacities,  or  small  polypi.  After  thus 
inspecting  the  membrane,  its  mobility  should  be  ascertained  by 
means  of  I,  the  pneumatic  specidum,  or  2,  by  forcing  air  into  the 
tympanum  through  the  Eustachian  tube,  ei^er  by  (a)  Valsalva's 
method,  (6)  by  Politzer's  method,  or  (c)  by  the  catheter. 

(a)  VtdKdva^B  method  consists  in  making  forcible  expiration  with 
the  nose  and  mouth  closed. 

(6)  Politzer*s  method.  Direct  the  patient  to  take  a  mouthful  of 
water;  insert  the  end  of  the  india-rubber  tube  into  one  nostril, 


Fia.  213.— Politxer  8  bag. 

carefuUy  close  the  unoccupied  portions  of  this  and  the  other  nostril 
with  the  index  finger  and  thumb ;  tell  the  patient  to  swallow,  and 
sharply  compress  the  bag  (Fig.  213).  In  small  children  the 
tymimnuni  can  be  inflated  without  their  drinking  water.     Some 


/ 


Fi<i.  214. — Eustachian  catheter. 


IMitionts  find  a  difficulty  in  swallowing  easily  when  told  to  do  so  ; 
such  jK?rHons  should  be  made  to  say  some  guttural  word  such  as 
-  Huck." 

(c)  To  jKtss  the  Eustachian  catheter  (Fig.  214),  hold  the  instrument 
lightly  between  the  forefinger  and  thumb  and  pass  it  quickly  along 
the  floor  of  the  nose,  keeping  the  point  of  the  instrument  down- 
wards till  it  reaches  the  back  of  the  pharynx;  next  draw  it 
forward  about  three  quarters  of  an  inch,  gently  rotating  outwards 
at  the  same  time,  till  ^e  ])cint  is  felt  to  ride  over  the  posterior  lip 
of  the  Eusttic'hian  orifices  ^f^d  further  rotating  it  till  the  ring  of  the 
catheter  is  in  a  line  with  the  outer  canthus  of  the  eye,  push  the 
instrument  slowly  onwards,  when  the  point  will  be  in  the 
Ewftachian  orifice.    Another  method  tor  Toaehixig  the  orifice  of  the 
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tube  is  to  draw  the  instrument  forward  over  the  back  of  the  9ait 
palate  till  the  point  begins  to  ride  over  the  posterior  border  of  the 
hard  palate,  then  turn  it  upwards  and  outwards  as  before.  These 
are  the  two  best  methods.  If  the  mucous  membrane  of  the  nose  be 
very  irritable,  first  point  the  inferior  meatus  with  a  4**/^  solution  of 
cocaine.  Occasionally  owing  to  post-nasal  thickening,  deformity 
of  the  septiun  or  enlargement  of  i3ie  inferior  turbinal,  the  catheter 
either  cannot  be  passed,  or  else  when  passed  cannot  be  turned.  In 
such  cases  give  the  catheter  a  greater  curve,  and  attempt  to  reach 
the  tube  through  the  other  nostril.  When  air  enters  the  tympcuium 
freely  y  it  is  heard  distinctly  to  impinge  on  the  tympanic  membrane. 
If  the  Eustachian  tube  be  narrowedy  the  air  is  heard  but  feebly,  or 
not  at  all,  to  impinge  on  the  membrane.  If  fluid  be  present,  eitiier 
in  the  tube  or  in  the  tympanum,  a  bubbling  or  gurgling  sound  is 
hoard.  If  the  t>Tnpanic  membrane  bo  per/oraUd,  the  air  is  heard 
to  whiNtlo  through  the  perforation.  To  hear  these  sounds  in  the 
tympanum  it  is  necessary  while  inflating  to  use  the  diag^wHic  tube, 
which  is  nothing  more  than  a  piec«  of  india-rubber  tubing  18  inches 
long,  one  end  of  which  is  inserted  into  the  patient's,  and  the  other 
into  the  Siu-geon's,  ear. 

Having  thus  examined  the  condition  of  the  external  and  middle 
ear,  the  next  step  is  to  ascertain  if  possible  the  condition  of  the 
auditory  nerve.  If  a  vibrating  tuning-fork  be  applied  to  the 
vertex  of  the  head  in  the  middle  line  the  sound  is  heard  equally  in 
both  ears.  In  this  case  the  sound  b  conducted  directly  to  the 
labyrinth  by  the  cranial  bones.  If  now  one  meatus  be  closed  by 
the  finger,  the  sound  is  heard  with  greater  intensity  in  that  ear. 
The  explanation  offered  of  this  phenomenon  is  that  many  of  the 
waves  of  soimd,  prevented  from  escaping  through  the  tympanum 
and  meatus,  are  thrown  back  and  intensified.  If,  then,  a  patient 
who  is  deaf  on  one  side,  hears  the  tuning-fork  better  with  the 
affected  ear,  it  may  be  assumed  that  the  lesion  is  in  the  sound- 
conducting  apparatus ;  while  if  he  hears  it  bettor  with  the  sound 
ear,  some  affection  of  the  labyrinth  or  auditory  nerve  may  be 
suspected.  Another  way  of  testing  the  condition  of  the  labyrinth  is 
to  place  the  vibrating  fork  on  the  mastoid  process  of  the  affected 
ear,  and  when  the  patient  can  hear  it  no  longer  for  the  Sau-geon  to 
transfer  it  to  his  own  mastoid,  and  note  if  he  can  still  hear  it 
himself.  There  are  certain  rare  exceptions  to  the  truth  of  what  is 
here  stated,  but  it  is  impossible  to  discuss  the  subject  further  in  so 
limited  a  space.  To  complete  the  examination  of  a  patient,  test  his 
hearing  by  means  of  the  watch,  and  voice,  and  finally  examine  the 
nares  and  pharj-nx  in  cases  where  there  is  reason  for  suspecting 
that  an  unhealthy  condition  of  these  parts  may  be  the  exciting 
cause  of  the  oar-mischief. 

I.  Diseases  of  tub  external  eab..    TVi^  a^m.dft  Sa  \s»>5\^  \» 
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attack  from  various  diseases,  but  it  will  only  be  necessary  here  to 
notice  two :  Eczema  and  Hematoma. 

Eczema  may  be  acute  or  chronic;  primary,  or  secondary  to 
eczema  of  the  head.  In  the  acute  form  there  is  great  redness  and 
swelling  of  the  auricle ;  it  is  hot,  tense,  and  tender,  and  later  a 
crop  of  vesicles  appear  which  exude  a  serous  fluid  soon  drying  into 
orusts;  these,  when  they  fall  of,  leave  a  raw  surface.  Acute 
eczema  rarely  invades  the  meatus.  The  chronic  variety  may  attack 
the  whole  auricle ;  more  frequently  it  is  limited  to  some  part  of  it. 
There  is  little  or  no  redness,  the  surface  is  dry  and  scurfy,  and 
fissm^  in  places,  and  the  disease  generally  spreads  into  the 
meatus,  and  sometimes  even  to  the  drum-membrane.  In  such 
cases  there  is  more  or  less  deafness,  accompanied,  it  may  be,  by 
tinnitus,  and  a  stuffy  feeling  in  the  ear.  Treatment, — In  Uie  acute 
stage  apply  lead  and  opium  lotion,  or  powdered  sdnc  and  starch  in 
equal  parts;  later,  useful  applications  are  linimentum  calcis,  or 
ung.  hydrarg.  subchlor.  (5J.  ad  ^.).  If  the  parts  continue  red  and 
swollen,  paint  them  with  argenti  nitratis  (388.  ad  aq.  f^JO^  ^"^  ihen 
apply  powdered  boracic  acid,  or  ung.  hydrarg.  oxidi.  rub.  (gr.  ij. 
ad  5J.).  Applications  to  the  meatus  must  be  applied  with  a  small 
brush ;  the  parts  should  be  washed  with  oatm^  instead  of  soap. 
Constitutional  treatment  must  not  be  neglected. 

ILsHATOHA  AURis  may  occur  spontaneously  or  as  the  result  of 
an  injury,  and  is  not  uncommon  among  the  insane.  It  consists  of 
an  effusion  of  blood  between  the  cartilage  and  i)erichondrium  on  the 
anterior  surface  of  the  auricle.  It  occurs  as  a  hard  and  rarely 
fluctuating  swelling,  varying  greatly  in  size.  The  skin  over  it  is  of 
a  more  or  less  livid  hue,  but  occasionally  is  hardly  discoloured. 
There  is  a  feeling  of  warmth  or  tingling,  but  rarely  of  pain.  After  a 
time  it  gradually  becomes  smaller  and  may  entirely  disappear. 
Sometimes  it  suppurates.  In  the  end  the  auricle  is  left  more  or  less 
deformed.  Treatment, — At  first  the  application  of  ice  or  cooling 
lotions ;  some  recommend  tapping  it  and  injecting  iodine ;  others 
laying  it  open  and  dressing  with  a  weak  solution  of  carbolic  or 
boracic  acid.     Of  course,  if  it  suppurates,  it  must  be  opened  freely. 

II.  Diseases  of  the  meatus  i—Diffuse  inflammation  is 
caused  by  injury,  irritants  (such  as  scratching  the  meatus  with  a 
pin),  or  sea-bathing.  There  is  redness  and  swelling  of  the  skin 
lining  the  meatus,  a  sense  of  fulness,  and  throbbing  and  occasional 
tiimitus,  followed  by  serous  or  semipurulent  secretion.  After  a 
time  the  epithelial  lining  becomes  whitish  and  sodden,  and,  on 
syringing,  comes  away  in  flakes,  or  even  as  a  cast  of  the  meatus, 
leaving  the  surface  beneath  rod,  and  frequently  obliterating  the 
demarcation  between  the  meatus  and  t}'mpanic  membrane.  liarely 
the  tympanic  membrane  may  be  perforated.  There  is  pain, 
increasod  by  movements  of  the  jaw  or  pressure  on  the  auricle,  and 
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83inetiino3  fever.  Tretttment. — In  the  early  stages  cold  compreeaee, 
and  a  leech  or  two  to  the  tragus ;  and  antiphloglBticfl.  As  soon  M 
secretion  is  established,  instil  a  warm  solution  at  boradc  acid,  and 
later  equal  partx  of  alcohol  and  wat«r,  or  blow  in  powdered  borado 
acid.  If  the  discharge  prove  obetinat«,  the  aur&ice  ma^  be  painted 
with  a  solution  of  nitrate  of  silver  (jss.  ad  t^.),  or  liqnor  plumbi 
Hubocetatix. 

Fdbdhcles.  Small  boilu  frequently  occur  in  the  meatus  in 
gouty,  ancomic,  and  diabetic  patients ;  also  in  those  whose  nervous 
xystem  has  been  |;reatly  taxed.  The  attach  begins  with  pain,  often 
of  the  greatest  intensity,  radiating  over  the  side  of  the  head  and 
increased  by  movements  of  the  jaw,  or  the  slightest  pressure  on  the 
auricle.  There  may  be  deafness  as  the  result  of  closure  of  the 
meatus,  not  otherwise.  Examination  shows  little  or  no  redness, 
but  one  or  more  swellings,  often  closing  the  meatus.  These  are 
exquisitely  tender  when  touched.  As  soon  as  the  abscess  bursts 
the  pain  subsides,  but  vorj-  often  one  abn<*ss  after  another  forms. 
till  the  patient's  life  boromes  a  bunion  tn  him   thi-oiifch  \>am  and 


1.  215. — Aural  forcepa. 


sleepleHsness.  Trralmfnt. — Apply  bot  foTneiitations,  a  leech  or  two 
to  the  truguH,  and  instil  a  concentrated  solution  of  boracic  add  in 
alcohol.  Often  a  plug  of  cotton-wool  soaked  in  glycerine  and 
laudanum,  and  gently  inserted  into  the  meatus  by  the  aural  forceps 
shown  at  Fig.  21^,  or  Oruber's  medicated  gelatine  bougies,  give 
relief.  When  tho  abscess  is  fully  formed  incise  it,  but  not  before, 
as  early  incision  is  excessively  painful  and  gives  but  temporary 
relief.  The  general  health  should  bo  attended  to,  and  full 
doses  of  opium  given  to  procure  sleep.  Von  Trlltsch  recom- 
mends arsenic  to  prevent  tho  recurrence  of  furuncles. 

iMPAtTION  OF  CERUMBN  may  be  caused  by  narrowing  of  the 
meatus,  cleaning  the  oars  with  the  end  of  a  towel  or  ear-pick,  or 
the  presence  of  a  foreign  body,  such  as  a  piece  of  cntton-w(«l  in- 
serted into  the  meatus  and  forgotten.  The  chief  aymptum  is 
partial  ov  complete  deafnoes,  generally  coming  on  suddenly. 
There  miiy  be  tinnitus  or  even  giddiness,  often  persistent  roi^h, 
rarely  pain.  Sometimes  the  impaction  of  cerumen  is  Tca.U.-i  &a<&'<A 
a  peculiar  laminated  desquamation  ot  thft  e^u  ^  ^Cbn  Ta«Bli»»,'^'^fi^ 
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becomes  mixed  with  wax,  and  thus  forms  a  plug.  Treatment, — If 
the  wax  be  not  very  hard  it  can  be  at  once  removed  by  syringing 
with  warm  water,  the  auricle  being  pulled  backwards  and  upwards, 
and  the  nozzle  of  the  syringe  directed  along  the  upper  and  pos- 
terior wall.  If  any  difficulty  be  experienced  in  removing  the  wax 
owing  to  its  hardness,  soften  it  first  by  dropping  into  the  ear  for  a 
few  nights  a  warm  solution  of  bicarbonate  of  soda  (gr.  x.  ad  fjj.)* 
After  removal  gently  dry  the  meatus  with  a  cone  of  absorbent 
wool,  and  let  the  patient  keep  a  piece  in  the  meatus  for  a  few 
hours. 

Otomyoosis  is  a  chronic  inflammation  of  the  external  auditory 
-  meatus  due  to  the  presence  of  a  vegetable  fungus.  The  symptimm 
are  a  sense  of  fulness,  tinnitus  and  occasional  vertigo,  more  or 
less  itching,  and  occasionally  pain.  On  examination  there  is  seen  a 
slight  serous  discharge,  and  the  meatus  contains  yellowish  or 
blackish  flakes,  on  removal  of  which  the  skin  beneath  is  found  to 
be  reddened  and  occasionally  bleeding.  Microscopical  examination 
of  the  flakes  at  once  reveals  the  parasitic  nature  of  the  disease. 

The  Treatmtni  consists  in  frequently  syringing  with  a  warm 
solution  of  perchloride  of  mercury  (1  in  1000),  or  chlorinated  lime 
(gr.  ij.  ad  f5J.)»  ^^  hyposulphite  of  soda  (gr.  iv.  ad  f5J.),  and,  when 
the  meatus  is  thoroughly  freed  from  the  flakes,  instilling 
alcohol. 

Aural  exostoses  may  roughly  be  divided  into  the  epongy  and 
the  ivory. 

(a)  The  Spongy  are  single  and  generally  pedunculated,  are  most 
commonly  found  at  the  junction  of  the  cartilaginous  and  bony 
meatus,  are  rapid  in  growth,  follow  suppuration  of  the  middle  ear, 
and  are  frequently  the  result  of  ossification  of  granulations.  Treat- 
ment, — ^They  can  generally  be  removed  by  seizing  them  with  a  pair 
of  forceps  and  breaking  them  off. 

(6)  The  Ivtjry  exostoses  or  rather  hyperotimes  may  be  single,  but 
are  more  often  multiple.  They  vary  from  ridge-like  elevations  to 
rounded  tumours  with  broad  bases ;  they  are  found  near  the  orifice 
of  the  meatus,  more  or  less  blocking  up  the  canal,  and  grow  slowly. 
S^-philis,  gout,  irritation  of  the  meatus,  and  sea-bathing  are  said 
to  l)e  the  exciting  causes.  Treatment, — They  should  not  be  inter- 
fered with  unless  they  cause  deafness  by  completely  closing  the 
meatus,  except  in  those  rare  cases  where  they  are  associated  with 
discharge.  In  such  cases,  as  they  greatly  lessen  the  lumen  of  the 
canal  they  should  be  removed  to  avoid  the  risk  of  pent-up  matter. 
ANTien  their  removal  is  necessary,  this  should  be  done  by  means  of 
a  chisel  and  hammer,  or  the  dental  drill. 

III.  Diseases  of  the  middle  eae  : — Acute  CATARiin  may  he 

started  by  any  condition  which  produces  acute  naso-^)2hu3:2ige(d 

catarrh,  such  an  a  severe  cold,  the  exanthematBL^  &q.    It  may  also 
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be  caused  by  HftA-]^fbiny>.  or  by  the  use  of  the  nasal  douche* 
Symptoms, — The  attack  begins  by  a  feeling  of  fuhiess  ii^'^ft  htMA  ^ 
followed  by  pain^  which  varies  in  character  from  a  dull  aching  to  a 
severe  throb  Ding  or  stabbing ;  there  is  more  or  less  deafne^  and 
sometimesjinnitiis,  and  even  priddiness.  and  m  severe  cases  febrile 
disturbance.  On  examination,  the  membrane  shows  at  first  but 
little  change  beyond  a  slight  loss  of  lustre,  and  the  presence  of  a 
fine  streak  of  red  along  the  posterior  edge  of  the  maUeus-handle. 
In  severe'^caseSTTho  posterior  segment  of  the  membrane  and  the 
adjacent  moiitiis  are  red,  and  this  redness  may  spre&d  over  the 
entire  n^enibrane  till  the  outline  of  the  mallcus^andle  is  lost. 
Vesicles  and  even  small  abscesses  may  form  on  its  surface.  Later 
the  o])idprmi8  is  loosened  in  white  flakes,  and  finally  the  membrane 
distinctly  bulges,  when  the  eif  usion  of  fluid  is  gi*eat.  The  Eustachian 
tube  is  closer  'hy^jsuB^^m^  of  its  lining  membrane.  After  some 
days,  varying  with  the  severity'  of  the  inflammation,  resolution 
begins,  or  the  fluid  (mucus  or  pus)  biu«ts  through  the  membrane, 
and  is  discharged  into  the  mearus.  ^iWeatment. — ^The  patient 
should  bo  confined  to  the  house,  or  even  to  his  bed,  according  to 
the  severity  of  the  attack.  An  {UMiiifiUt  should  be  at  once  given, 
and  an  astringent-gargle.  If  t£e  pain  is  soverg^a  leegl^  or  two 
should  be  applieoto  the  tragus.  Cold  comprcSsesrfiouIa  as  a  rule 
be  avoided,  but  hc^^^ioBafintations  are  grateful  to  the  patient  and 
generally  useful.  The  ear  may  also  be  gently  syringed  with  warm 
water.  If  there  be  distinct  bulging  the  membrane  should  be  in- 
cised, especially  if  the  pain  persists.  If  there  be  any  tenderness 
over  the  mastoid,  this  should  also  be  leeched.  After  the  severity  of 
the  symptoms  has  subsided,  the  tympaiMun  should  be  inflstfld  daily 
by  means  of  the  air-douche,  and  if  the  discharge  continues,  the  ear 
syringed  with  a  M^i'lll  solution  of  boracic  acid  (1 — 40),  night  and 
morning,  and  a  lotion  of  sulphate  of  zinc  (gr.  v.  ad  fjj.),  or  equal 
parts  of  rectified  spirit  and  water  instilled ;  or  after  syringing  with 
wiu*m  water  and  drying  the  meatus  with  absorbent  wool,  powdered 
boracic  acid  may  be  blown  in.  If  the  catarrh  is  non-purulent  the 
membrane  is  rarely  perfoinited ;  and  even  if  perforation  occurs,  the 
aperture  speedily  heals  after  the  escape  of  the  fluid.  Inflation  by 
means  of  Politzer's  bag  should  be  continued  with  decreasing  fre- 
quency till  the  hearing  is  restored. 

Chronic  purulent  catarrh  (popularly  called  Otorrhosa)  fol- 
lows the  acute  form  of  disease.  After  freeing  the  ear  from  dis- 
charge, the  membrane  appears  thickened,  yellowish  from  the 
presence  of  sodden  epithelium,  or  if  this  has  been  removed,  reddish 
in  hue.     In  some  i)art  of  it  a  perforation  can  usually  be  detected  ^ 

var^'ing  in  size,  the  margins  granular  or  dean  cut.     If  large,  the    ^^B 
lining  membrane  of  the  tympanum  can  also  be  o^ii^  NViS'fvsi^  \^.  ^V 
colour  from  pale  pink  to  dark  red,  accor^dng  \o  VXi'ft  ^<ek^:c««>  <A  t»-  ^^ 
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flammation  present.  When  very  small  and  Hituated  anteriorly 
the  perforation  sometimes  cannot  be  seen,  but  its  existence 
can  be  proved  by  inflating  the  tympanum  and  listening  with 
the  diagnostic  tube.  The  amount  of  deafness  present  in 
chronic  purulent  catarrh  varies  gi^eatly.  There  is  rarely 
tinnitus,  but  giddiness  is  far  from  uncommon.  It  is  in  this  foim 
of  disease  that  patients  are  specially  liable  to  the  complicationB 
which  will  be  considered  later.  Treatment. — After  attention  to  the 
general  health,  the  most  important  part  of  the  treatment  is  gi'eat 
deanliness.  If  a  quantity  of  half-dried  sec'retion  mixed  with 
epithelial  dehrU  be  found  in  the  meatus,  this  should  first  be  removed 
by  the  instillation  of  warm  bicarbonate  of  soda  (gr.  x.  ad  fjj.)  for 
several  nights,  and  then  thoroughly  syringing  the  ear.  Next  let 
the  ear  be  syringed  with  warm  boracic  acid  night  and  morning,  and 
after  drying  the  meatus  blow  in  powdei-ed  boracic  acid.  If  this 
treatment  be  unsuccessful,  then  tr^'  an  alcoholic  solution  of  boracic 


Fio.  216. — Forceps  for  inj'orting  artificial  drnin. 


Fio.  217. — Tovnbee's  artificial  drnm. 


acid ;  or  if  this  causes  pain,  the  solution  may  at  first  bo  diluted 
with  an  equal  (luantity  of  water.  Or  sulphate  of  sine  (gr.  x. 
ad  f5J.)»  ^r  acetate  of  lead  (gr.  iij.  ad  f^j.)  may  be  tried. 

If  the  perforation  be  large  and  the  mucous  membrane  of  the 
t}^npanlml  much  swollen  it  should  be  touched  with  solid  nitrate 
of  silver,  or  a  saturated  solution  of  chromic  acid.  Often  when 
the  discharge  has  ceased,  the  membrane  remains  jwrfomted, 
and  there  is  considerable  deafness.  In  such  cases  the  hearing 
may  1^  greatly  improved  by  means  of  an  artificial  mem- 
bra up. 

Without  here  diw^ussing  how  the  aitificiul  membrane  act«.  it  is 
sufficient  to  sav  there  are  two  kinds,  known  as  Yearslev's  and 
Toynl)e<^'s.  1.  Vearsiei/^s  consists  of  a  piece  of  moistened  cotton- 
wool, rolled  into  an  elongated  plug,  and  applied  w^ith  a  pair  of 
forcci>s  specially  designed  for  the  purpf>se  (Fig.  21G).  2.  Tvi/nhee's 
cx»nsists  (I^ig.  217)  of  a  disk  of  soft  india-rubber  with  a  piece  of 
silvor  wire  attaclK^l  to  the  centre.  The  fonner  has  the  advantiigo  of 
Ijcw/^  1ps.s  irritating  to  the  car,  and  can  ho  moistened  with  medicated 
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fluids,  should  any  discharge  still  persist,  but  it  has  the  disadvantage 
of  being  more  difficult  to  apply.  Toynbee's  is  easily  applied,  but  it 
is  more  iiTitating  to  the  ear.  There  are  various  modifications  of 
Toynbee's,  the  best  being  Gruber^s,  It  is  impossible  to  tell  in  any 
given  case  whether  the  artificial  drum  will  succeed ;  this  can  only 
be  ascertained  b}'  trial.  When  successful  the  artificial  drum  should 
only  be  worn  at  first  for  a  few  hours.  The  length  of  time  should 
gradually  be  increased  as  the  ear  becomes  accustomed  to  its  pre- 
sence.    It  should  always  be  removed  at  night. 

Various  compHcutiom  jn&j  arise  in  the  course  of  chronic  piunilent 
catarrh.  These  are  1,  polypi;  2,  mastoid  disease;  3,  caries  and 
necrosis;  4,  meningitis  and  intiucranial  suppuration;  and  o, 
phlebitis  and  septicaemia. 

(1.)  Polypi  may  grow  from  the  tympanic  membrane,  the  meatus, 
or  the  tympanic  cavity.     Those  growing  from  the  meatus  are  not 
true  polj^i ;  but  for  brevity  they  will  be  all  classed  under  the  name 
of  polj'pi.     They  vary  much  in 
size,  being  sometimes  not  larger 
than  a  mustard  seed,  at  other 
times  large  enough  to  project 
beyond  the  external  orifice  of 
the  mcatiLs.     They  are  usually 
bright  red  in  colour,  but  may  be 
pale  pink,  and  when  very  large 
greyish  yellow.  They  bleed  more 
or  less  readily  when   touched. 
The  diagnosis  is  easily  made, 

but  care  must  be  taken  not  to  mistake  a  swollen  and  vas- 
cular membrane  for  a  polypus.  In  case  of  doubt  the  mobility  * 
of  the  latter,  when  touched  with  a  probe,  will  settle  the  point. 
Treatment, — Polypi  growing  from  the  tympanic  membrane  should 
be  destroyed  with  a  saturated  solution  of  chromic  acid  or  perchloride 
of  iron  applied  by  means  of  a  piece  of  cotton -wool  twisted  round 
a  fine  pair  of  forceps  (Fig.  215).  When  the  growth  springs  from 
the  meatus,  and  i.s  not  too  far  in,  it  can  easily  be  pinched  off 
with  a  pair  of  aural  forceps ;  when  deeper  in,  it  can  be  scraped  off 
with  a  HTiuill  shaq)  spoon.  Those  of  larger  size,  especially  when 
arising  in  the  tympanic  cavity,  should  be  removed  by  the  snare 
(Fig.  218).  If  the  growth  be  of  large  size,  of  long  duration,  and 
finn  in  structure,  it  is  most  easily  removed  by  seizing  it  with  a 
pair  of  dressing- forceps,  and  slowly  twisting  it  roimd  on  its  own  axis. 
Care  must  be  taken  to  fix  the  patient's  head  in  order  to  avoid  sudden 
movement  on  his  part.  However  removed,  the  root  of  the  polypus 
must  be  touched  with  a  saturated  solution  of  chromic  acid  or  per- 
chloride of  iron  till  it  is  quite  destroyed.  During  t\!ife  \.\mft  ^^^\s::^v^ 
in  destrojin^  the  root,  the  ear  must  \>Q  ByrixigeA.  \.'mc<i  \Jt  ^^'^  ^S5^ 

o  Ck  ^1 


Fio.  21 8 —Polypus  snare. 
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warm  water,  and  alcohol  dropped  into  the  meatus  and  retained  there 
some  minutes. 

(2.)  Mastoid  disease. — Not  unfrequently  inflammation  of  the 
tympanum  spreads   to  the  mastoid  cells,  especially  to  the  large 
in*egular  cell  {viastoid  atUrtim)  situated  just  behind  and  slightly 
above  the  external  auditory  meatus.     The  symptoms  are  doep-^seated 
pain,  tenderness  on  pressure,  and  when  the  periostflum  is  involved, 
pftrfnftfta  iii^ij  pw5TTn|y;  and  the  ear  projects  more  or  less  unduly 
from'lEeside  of  the  head.     In  many  cases  after  a  while,  there  is 
fluctuation,  and  on  opening  the  abscess,  the  bone  beneath  is  felt 
to  be  bare.     Sometimes  there  is  a  fistulous  ojHjning  commimicating 
with  the  mastoid  cells.     If  the  abscess  is  not  opened,  the  mutter 
may  burrow  downwards  beneath    the    Btemo-mastoid,   or  back- 
wards   beneath     the    muscles     attached    to     the     occiput.       In 
severe  CAses  there  may  be   signs  of  cerebral  irritation.      Some- 
times the  Kigns  arc  very  obscui-e,  there  being  little  indication  of 
the  mischief  beyond  deep-seated  i)ain,  tendemoBH  on  making  fimi 
pressiu'e,  and  sogie  fever.     It  is  in  such  cases  that  the  inflammation 
is  ai)t  to  spread  to  the  cranial  cavity.     Oecasionall}'  the  inflamma- 
tory' i)roducts  ossify,  and  convert  the  mastoid  cells  into  solid  bone. 
TretUment. — In  the  early  stages  apply  hot  foni^i^J^ons  and  leeches, 
and  as  soon  as  fluctuation  can  be  detected,  make  a  free  incision 
into  the  swelling,  and  encourage  the  discharge  from  the  tympanum 
by  fi-equent  syringing  with  warm  water.       In   obscure  cases,  if 
the  pain  persists,  and  the  temperature  keeps  above  the  normal, 
trephine  the  mastoid  cells  or  open  the  cells  and  antrum  by  means  of 
a  mallet  and  chisel.    There  is  little  danger  in  trephining  the  mastoid 
cells,  if  care  be  taken  to  avoid  wounding  the  lateral  sinus. 

(3.)  Caries  and  necrosis.— The  parts  of  the  temporal  bone 
most  frequently  attacked  are,  the  mastoid  process,  the  posterior 
wall  of  the  meatus,  and  the  roof  of  the  tjTupanic  cavity.  It  is 
generally  easy  to  make  a  diagnosis,  but  when  the  deeper  parts  are 
affected  it  may  not  be  i)08sible  to  do  so  with  certainty.  The  points 
that  will  help  the  surgeon  are,  facial  palsy,  the  persistence  of 
offensive  discharge  in  spite  of  cleanliness,  and  granulations  resisting 
all  attempts  at  destruction.  Even  then  it  may  he  necessarj'  to  put 
tho  patient  under  an  ana>sthetic,  and  carefully  examine  with  a 
probe.  Trmtment. — If  the  diseased  btme  can  be  reached  without 
further  injuring  the  heiiring,  it  should  be  freely  scraped  or  removed. 

(4.)  Meningitis  and  intracranial  suppuration. — ^Although 
meningitis  may  supervene  in  the  course  of  acute  purulent  catarrh 
of  the  middle  ear,  it  is  generally  in  the  course  of  the  chronic  disease 
that  it  arises.  Intracranial  suppuration  may  occur  between  the 
dura  mater  and  the  bone — subdural  abscess — or  in  the  cerebrum  or 
cerebellum.  Subdural  abscess  is  generally  found  on  the  roof  of 
the  tympanum  or  on  the  posterior  surface  of  the  petrous  bone ; 
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cerebral  abscess  in  the  hinder  part  of  the  middle  temporo-sphenoidal 
lobe ;  cerebellar  abscess  in  the  anterior  part  of  the  lateral  lobe.  If 
in  the  course  of  chronic  suppuration,  headache,  rigors,  and  a  rise  of 
teniporaturo  supervene,  we  may  strongly  suspect  intracranial  mis- 
chief, and  if  in  addition  there  is  photophobia,  sluggish  pupils,  and 
optic  neuritis,  the  diagnosis  is  all  but  certain.  Treatment — If  the 
symptoms  point  to  the  probability  of  intracranial  abscess  the  skull 
should  be  trephined,  and  an  attempt  made  to  reach  the  pus. 

The  position  of  the  trephine  openings  to  reach  matter  are  the 
following : — («)  to  reach  the  mastoid  antrum  the  centre  of  the 
tr(>phine  opening  should  be  ^  inch  behind,  and  ^  inch  above  the 
centre  of  the  external  auditory  meatus ;  (6)  to  expose  the  anterior 
surface  of  the  petrous  bone,  and  roof  of  the  tympanum,  the  centre 
of  the  opening  should  be  |  inch  above  the  middle  of  the  meatus ; 
(r)  to  expose  the  lateral  sinus,  the  opening  should  be  1|  inch 
behind,  and  ^  inch  above  the  middle  of  the  meatus ;  {d)  to  reach  a 
temp<)ix)-sphcnoidal  abscess,  trephine  1^  inch  behind,  and  1 1  inch 
above  the  meatus;  (f)  to  reach  a  cerebellar  abscess,  trephine  Ij 
inch  behind,  and  ^  inch  below  the  middle  of  the  meatus.  Use  a 
half-inch  trephine,  and  afterwards  enlarge  the  opening  when 
necessary  with  chisel,  gouge,  forceps,  &c. 

(5.)  Phlebitis  and  SEPTiCiEMiA. — Phlebitis  of  the  lateral  sinus 
may  supervene  in  the  course  of  suppuration  of  the  middle  ear, 
especially  when  there  is  caries  of  some  part  of  the  tympanic  walls. 
When  followed  by  septic  poisoning,  the  sjTuptoms  are  headache, 
vomiting,  and  rigors,  with  great  rise  of  temperature,  sweating  and 
tenderness  over  the  mastoid,  and  in  the  course  of  the  internal 
jugular  vein.  There  is  also  frequently  pain  on  making  firm 
pressure  at  the  posterior  border  of  the  mastoid  processes,  and, 
occAsionally,  local  oedema,  and  sometimes  optic  neuritis. 

Trmtment, — Trephine  the  mastoid,  and  if  the  sinus  be  found 
plugged,  ligature  the  internal  jugular  vein  in  two  plaices,  and 
divide  it  between  the  ligatures.  Now  lay  o\mi  the  lateral  sinus, 
and,  removing  the  clot,  thoroughly  wash  out  the  sinus  with  a  weak 
solution  of  i>erchloride  of  mercurj'.  If  in  doubt  as  to  whether  the 
lateral  sinus  is  plugged  or  not,  a  fine  trocar  and  cannula  may  first 
be  inserted  into  it. 

Chronic  non-purulent  catarrh. — By  far  the  largest  proiwr- 
tion  of  coses  oi  deafness  met  with  are  due  to  chronic  catarrh.  So 
many  pathological  conditions  are  included  under  this  heading,  that 
it  is  imi)ossible  to  do  more  than  give  a  very  general  outline  of  the 
symptoms.  The  affection  may  result  from  an  acute  attack,  but 
more  generally  is  a  chronic  affection  from  the  very  first.  Heredity, 
s\i)hilis,  gout,  rheumatism,  and  gestation,  are  predisposing,  and  ^^ 
]>erhups  in  some  coses,  exciting  causes.  Large  doses  of  c^uiniiv«^  ^^ 
long  continued,  may  also  be  an  exciting  cause.    TV\fe  <SAft«a»fc  \)X.%a!«ki  ^ 
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progresses  so  insidiously,  as  often  to  remain  unsuspected  for  some 
time.     In  many  cases,  tinnitus  is  the  first  and  perhaps  for  a  time 
the  only  symptom.     More  often,  however,  the  earliest  symptom  is 
slight  difficulty  of  heaiing  general  conversation;  later  there  is 
tinnitus,  at  first  intermittent,  afterwards  persistent.     Gradually  the 
deafness  increases  till  it  becomes  marked.     This  deafness  varies 
greatly  with  the  state  of  the  weather  and  the  patient's  general 
health.    There  is  rarely  pain,  and  when  present,  it  is  tr^sient, 
and  never  severe.     There  is  often  a  sense  of  tightness  in  the  head, 
and  a  feeling  as  if  the  ears  were  stopped  with  cotton-wool.     Some- 
times there  is  giddiness,  and  some  patients  hear  j>erfectly  in   a 
vibrating  noise,  as  for  instance  in  a  railway  cai-riage.     On  inspec- 
tion, the  meatus  is  dry  and  shining;  and  occasionally  it  contains 
impacted  cerumen,   the  removal  of   which,   however,   causes  no 
improvement  in  hearing.    The  membrane  varies  greatly  in  appear- 
ance.   At  times  it  is  normal,  oftener  more  or  less  opaque ;  rarely 
is  there  any  sign  of  congestion.     The  anterior  segment  may  be 
retracted,  the  handle  of  the  malleus  being  sharply  defined,  or  the 
entire  membrane  may  be  cupi)ed,  and  the  hanille  drawn  inwards 
and  backwards.     Opacities,  calcareous  dejwsits,  and  thinned  spots 
are  often  seen.     The  cone  of  light  may  bo  altered  in  direction,  may 
be  broken  into  points,  or  may  disappear.    Ehinoscopic  examination 
luay  show  the  nnso-pharyngeal  mucous  moinbrane  swollen,  con- 
geste<l,  and  granular,  or  pale  and  dry.     Adenoid  vegetations  may 
be  present.     The  P^ustachian  orifice  may  be  obliterated  by  cicatricial 
bands,   or  variously  distoited.     Inflation   may   prove    the  canal 
patent,  or  more  or  less  obstructed.     If  the  labjTinth  he  not  seri- 
ously involved,  the  tuning-fork  is  heard  louder  in  the  affected  ear. 
Tretitment, — The  nasal   cavity  and  pharjTix  should  be  examined 
and  as  far  as  possible  restored  to  a  healthy  condition  (see  diseases 
of  nose  and  phari'nx).    The  patency  of  the  Eustachian  tube  must 
be  restored,  if  jMJssible,  by  means  of  the  air-douche,  catheter,  or 
electric  bougie.     The  nostrils  should  be  syringed  through  with 
warm  saline  solutions,   and   astringent   gargles  when   necessary' 
should  be  given,   or  the  throat  painted  with  nitrate  of  silver, 
chloride  of  zinc  or  glycerine  of  tannin.     If  these  means  fail,  the 
chloride  of  ammonium  inhaler  may  be  tried,  or  medicated  fluids 
may  be  injected  into  the  tympanum,  such  as  bicarbonate  of  potash, 
iodide  of  potassium,  vapour  of  iodine,  or  pilocarpine,  although  I 
cannot  say  I  have  observed  much  benefit  from  their  use.    Some 
Surgeons  recommend,  in  obstinate  cases,  perforating  the  membrane, 
and  dividing  the  tensor  tympani,  the  posterior  fold,  or  the  anterior 
ligament  of  the  malleus. 

IV.  Diseases  of  the  ixterxal  ear.— Our  knowledge  of 
<lis<>asoH  of  the  internal  ear  is  still  so  imperfect,  and  our  means  of 
treatment  so  inade<|uate,  that  this  part  of  the  subject  need  not  bo 
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(lit$cu88ed  at  any  great  length.  Diseases  of  the  internal  ear, 
although  often  primar}%  are  more  frequently  secondary  to  diseases 
of  the  middle  ear.  The  causes  are : — 1.  General  diseases  of  the 
system,  especially  the  zymotic  diseases,  such  as  scarlet-fever, 
measles,  mumps,  typhus,  diphtheria,  &c. ;  also  ansemia,  lactation, 
and  especially  syphilis.  2.  Extension  from  the  middle  ear,  either 
directly  or  indirectly  by  causing  reflex  vaso-motor  changes  in  the 
labyrinth.  3.  Intracranial  mischief,  such  as  aneurj'sm  of  the 
basilar  artery,  meningitis,  abscess  or  tumours.  4.  Sudden  loud 
noises,  such  as  heavy  artillerj'  firing.  5.  Great  emotion;  and  6. 
(Continued  use  of  large  doses  of  quinine.  The  chief  points  of 
diagnostic  tntlue  ave : — 1.  The  vibrating  timing-fork  placed  on  the 
middle  line  of  the  head  is  heard  iess  distinctly  with  the  deaf  ear,  or 
if  both  ears  be  affected,  it  is  not  heard  at  all  or  very  indistinctly. 

2.  The  timing-fork  when  it  has  ceased  to  be  heard  through  the 
cranial  bones,  can  still  be  heard  when  placed  opposite  the  meatus. 

3.  The  tuning-fork  when  it  has  ceased  to  be  heard  by  the  patient, 
can  still  be  heard  by  the  Siu-geon.  ^4.  The  patient  hears  Qie  tick 
of  the  watch  proportionately  better  than  speech.  5.  There  is 
generally  nausea  or  vomiting,  'giddiness,  and  always  tinnitus. 
None  of  these  signs  and  sjTnptoms  when  taken  separately  are  of 
much  value,  but  when  taken  together,  they  are  strong  presumptive 
evidence  of  mischief  in  the  internal  ear. 

MEXifeRE's  DISEASE  is  a  suddcn  htemori'hagic  effusion  into  the 
labyrinth.  The  st/mpfoms  are  very  marked.  The  patient,  whose 
hearing  was  more  or  less  perfect  before  the  attack,  is  suddenly 
seized  with  intense  tinnitus  and  giddiness,  often  so  great  as  to 
ciiuse  him  to  fall.  The  giddiness  is  followed  by  nausea  or  actual 
vomiting,  faintness,  and  cold  sweats.  On  recovering  somewhat, 
he  finds  he  is  deaf  with  one  ear.  The  giddiness  sooner  or  later 
]uisses  off,  but  the  tinnitus  and  de^ifness  persist.  If  the  deafness 
is  absolute,  the  tinnitus  may  eventually  disappear.  Treatment, — 
Uuinine,  bromide  of  potassium,  sulxjiitaneous  injections  of  pilo- 
carpine, and  electiicity  ai*e  recommended;  but  all  treatment 
directed  towards  restoring  th(^  hearing  is  genei-ally  useless. 

ArDiTORY  VEKTioo  is  chai-ucteiized  '*  by  a  sensation  of  motion, 
referred  ])y  the  patient  either  to  himself,  or  to  surrounding  objects, 
which  seem  to  revolve  in  certain  defined  planes  **  (McBride).  The 
attacks  are  generally  paroxysmal,  but  often  there  is  more  or  less 
constant  giddiness,  with  occasional  exacerbations.  As  may  be 
seen  above,  auditory  vertigo  is  a  prominent  sjrmptom  in  Meniere's 
disease,  but  many  causes  may  give  rise  to  the  sjmptom,  such  as 
(«)  increased  pressure  on  the  secondary  membranes  of  the 
panum  induced  by  accumulations  of  wax  in  the  meatus,  foi 
s\Tinging,  or  retraction  of  the  membrana  tympani  due  to  ol 
tion  of    the  Eustachian    tube;    (6)  fLviid    «ucft>xmxjX».^wA 
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tympanic  cavity;  (c)  vascular  and  nervous  changes,  or  effusion 
and  secondary  formations  in  the  labyrinth  itself ;  {d)  intra-cranial 
lesions ;  («)  dyspepsia,  and  (/)  such  drugs  as  quinine  and  salicin. 
Treatment — The  treatment  consists  in  finding  the  cause,  if  possible, 
and  attempting  to  remove  it;.  When  this  is  impossible,  large  doses 
of  bromide  of  potassium,  alone  or  combined  with  hydrobromic  acid, 
will  be  found  most  efficacious.  Next,  quinine  in  laige  doses,  but 
this  must  be  carefully  watched ;  and  lastly,  the  use  of  the  continuous 
current  of  electricity. 

Tinnitus  aurium  arises  imder  most  varied  conditions.  The 
sounds  complained  of  are  verj'  numerous,  but  may  be  divided  into 
ringing,  rushing,  bubbling,  and  pulsating  sounds.  Any  abnormal 
condition  of  the  auditory  apparatus  will  produce  it,  such  as— 1, 
accumulations  of  wax  pressing  on  the  drum-membrane;  2,  in- 
creased intra-labyrinthine  tension,  from  undue  pressure  on  the 
fenestrse  (either  by  fluid  in  the  tympanum,  or  retraction  of  the 
membrana  tympani  through  obstruction  of  the  Eustachian  tube) ; 
or  lastly,  h}'per8emia  of,  or  pa^ological  change  in,  the  labyrinth. 
But  in  addition  to  these  local  causes  tinnitus  may  be  produced  by 
causes  acting  at  a  distance,  such  as  anaemia,  chlorosis,  pulsating 
exophthalmos,  aneurysm  of  the  vertebral  artery,  cerebral  disease, 
large  doses  of  quinine,  or  salicin.  Treatment, — ^In  every  cose  it  is 
important,  if  possible,  to  ascertain  whether  the  cause  is  to  be  found 
in  some  derangement  of  the  auditory  apparatus,  or  elsewhere.  If 
the  cause  be  local,  it  is  generally  possible  to  relieve  or  cure  the 
tinnitus  by  curing  the  local  affection.  If  the  tinnitus  depends  on 
general  anaemia,  some  form  of  iron,  with  a  generous  diet  and  the 
addition  of  stimulants  may  be  sufficient  to  effect  a  cure.  If  there 
be  hypersesthesia  of  the  nervous  system,  the  bromides  are  indicated, 
with  the  addition  of  hydrobromic  acid,  if  the  singing  is  of  a  pidsat- 
ing  character.  Tinnitus  frequently  occurs  in  jMitients  of  a  rheu- 
matic diathesis,  and  in  such,  anti-rheimiatic  treatment  is,  of  course, 
indicated.  Other  remedies  failing,  the  Surgeon,  empirically,  may 
try  chloride  of  ammonium,  nitrite  of  soda,  and  lastly,  tiie  continuous 
current  of  electricit}'. 

DISEASES  OF  THE  EYE. 

By  Walter  H.  Jbssop,  M.B.,  P.R.C.S.,  Ophthalmic  Surgeon  to  St. 

Bartholomew's  Hospital. 

Physical  examination  of  the  eye.— For  the  complete  and 

thorough  examination  of  the  eye  it  is  necessarj'  that  it  should  bo 

examined :— {1)  by  the  luiaided  eye  or  by  focal  illumination ;  (2)  by 

the  ophthalmoscope ;  (3)  for  acuteness  of  vision,  fields  of  vision, 

^^    colour- sense,  and  tension.  In  all  cases  where  practicable  each  observa- 

^^tion  on  the  one  eye  should  be  repeated  on  the  other  for  comparison. 
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(I.)  Seating  the  patient  in  front  of  a  window,  or  in  a  dark  room 
with  the  lamp  to  the  left  and  about  two  feet  in  front  of  him,  direct 
and  concentrate  the  light  on  his  eye  by  a  biconvex  lens  of  about  2J 
inches  focal  length  {focal  illumination).  First  look  at  the  lids,  and 
tell  him  to  open  and  shut  them ;  then,  with  the  lids  open,  to 
execute  the  various  complete  in,  out,  down  and  up  movements  of 
the  eye  to  test  the  extrinsic  ocular  muscles.  Along  the  edges  of 
the  lids  look  for  the  puncta  which  ought  to  be  applied  close  to  the 
ocular  conjunctiva.  Press  near  the  inner  can  thus  over  the 
lachrymal  sac  to  see  if  any  discharge  i)asse8  through  the  puncta. 
Evert  the  upper  lid  to  examine  its  conjunctival  surface  by  directing 
the  patient  to  look  down  to  the  ground,  laying  a  probe  horizontally 
on  the  external  surface  of  the  lid  and  then  taking  hold  of  the  lashes 
turn  the  lid  over  the  probe.  PuU  down  the  lower  lid  to  examine 
its  conjunctival  surface. 

The  ocular  conjunctiva  should  be  transparent-looking  and  a  few 
small  vessels  should  be  seen  through  it  perforating  the  white  or 
bluish  sclerotic.  Just  external  to  the  inner  canthus  is  a  small 
greyish-red  projection,  the  car  uncle  ^  and  extending  from  it  a  pinkish 
fold,  the  plicM  semilunaris. 

The  vessels  seen  in  inflammations  of  the  eye  may  be  divided  into 
the  following: — 1.  The  posterior  conjunctival.  These  are  generally 
brick-red  in  colour,  tortuous,  moveable  with  the  conjunctiva,  and 
disappear  on  pressure.  2.  The  sub-ronjunctival  are  branches  or 
radicles  of  the  anterior  ciliary  vessels  and  are  divided  into  the 
per/oratimj  and  the  episcleral.  The  per/aratiug  ai*terios  stop  about 
^  inch  from  the  corneal  margin,  and  are  well  seen  in  glaucoma ;  the 
episcleral  arteries  form  a  pink  zone  of  straight  parallel  vessels  {n'r- 
cumcorneal  zone)  not  disappearing  on  pressure,  and  are  well  marked 
in  iritis  and  keratitis ;  the  epi^cl^ral  veins  are  dark,  dusky-looking, 
often  in  limited  patches,  and  are  found  in  cyclitis,  scleritis,  glaucoma, 
&c.  3.  The  anterior  cotijuuctival  vessels  are  superficial  branches  of 
the  anterior  ciliary.  They  are  bright  red  in  colour,  found  near  the 
corneal  margin,  and  indicate  superficial  corneal  mischief. 

Next  examine  the  cornea,  the  depth  and  contents  of  the  anterior 
chamber,  and  the  iris  as  to  its  colour,  polish  and  pujnllar}' 
apertiu-e. 

The  normal  pupil  is  from  3*o  to  5  mm.  in  diameter,  circular, 
regular,  slightly  to  the  nasal  side  of  the  centre  of  the  cornea,  and 
equal  to  and  varying  with  its  fellow  under  different  degrees  of 
illumination.  The  pupil  should  contract : — on  light  being  thrown 
into  the  same  eye  (direct  light  reflex),  on  light  being  thrown  into 
the  opposite  eye  {consensual  light  reflex),  and  on  accommodation  or 
on  the  convergent  movements  of  the  eye  associated  with  accommo- 
dation {acronimmlotiou  reflex).  It  should  dilate  on  one  or  both  e"^' 
being  shaded,  and  also  on  stimulation  oi  a  aetiaorj  \i«t\^  V%<i^>^*o' 
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reflex).  Atropine,  and  homatropine,  produce  a  dilated  pupil 
(fn^eiria^M)  inactive  to  any  of  the  reflexes;  cocaine  causes  mydriasis, 
but  the  pupil  still  acts  to  the  contraction  reflexes ;  and  eserine, 
pilo-carpine,  produce  a  contracted  pupil  [miosia)  always  dilating 
slightly  on  shading  or  on  relaxation  of  accommodation.  The  pupil  is 
influenced  by  the  blood  supply,  and  if  there  is  congestion  of  the  iris 
it  is  contracted  {congestion  miosis), 

(2.)  Examination  with  the  ophthalmoscope, — ^The  ophthalmoscope 
in  its  simplest  form  consists  of  a  silvered  glass  concave  mirror  of 
about  20  centimetres  focal  length,  with  a  central  aperture  {sight  hole) 
of  3  millimetres  diameter,  fitted  on  a  suitable  handle.  If  required  for 
estimating  refraction,  lenses  are  arranged  to  pass  behind  the  sight 
hole.  The  methods  of  using  it  are  divided  into  (a),  direct  and  (A), 
indirect,  and  are  much  easier  with  a  dilated  pupil ;  for  this  object 
homatropine  or  homatropine  and  cocaine  should  be  used  if  possible, 
(a).  To  use  the  direct  method  the  patient  should  be  sitting  with  the 
light  at  first  just  above  and  behind  the  head,  the  observer  being 
about  four  feet  away.  Throw  the  reflection  of  the  light  from  the 
ophthalmoscope-mirror  through  the  pupil,  and  observe  through  the 
sight  hole  the  pupiUarj-  ai'ea  as  a  red  colour  {red  reflex).  On  now 
slowly  rotating  the  mirror  horizontally  and  vertically  a  shadow  is 
seen  if  the  refraction  is  abnormal  (ametropic),  and  this  shadow 
moves  in  the  same  direction  as  the  mirror  in  myopia,  and  in  the 
opposite  direction  in  hj^wrmetropia  and  in  myopia  of  less  than  one 
dioptre.  {Retinosropy,)  Ai»proaching  closer  to  the  ])atient  examine 
the  media,  and  observe  if  any  objects  other  than  retinal  vessels  and 
the  optic  disk  are  seen.  If  so,  on  telling  the  patient  to  move  his 
eye  in  different  directions,  these  objects,  which  ai-e  usually  of  a 
dark  coloiu-,  will  float  about  if  they  are  in  the  vitreous.  The  lamp 
should  next  be  moved  on  a  level  with  the  patient's  head  and  on  the 
same  side  as  the  eye  under  examination.  On  now  bringing  the 
ophthalmoscope  to  al)out  2  inches  from  the  jwiticnt's  cornea,  and  at 
the  same  time  relaxing  your  own  accommodation  and  telling  him  to 
look  into  the  far  distance  and  to  move  his  eve  about  as  vou  dire<!t, 
ins{)ect  the  details  of  the  fundus.  If  the  i»utient  has  an  error  of  rv- 
fraction  it  is  nt^ceswarv  to  coirei-t  it  bv  u  suitable  lens  Ix^hind  the 
sight  hole.  Now  i>lace  a  lens  of  nine  diopti-es  l>ehind  the  sight  hole 
to  investigate  the  vitreous  and  the  posterior  part  of  the  lens,  and 
one  of  twenty  dioi)tres  to  see  the  cornea,  anterior  chamber,  iiis  and 
anterior  part  of  the  lens. 

(6).  The  indirect  method  is  perhaps  easier  to  a  beginner  and  gives 
an  extensive  and  rapid  view  of  the  fiuidus,  but  is  not  so  accurate  as 
to  minute  details.  At  a  distance  of  18  inches  look  through  the 
sight  hole,  your  right  eye  at  the  patient's  right  eye,  and  Hce  versd, 
telling  him  to  look  into  the  far  distance  (to  relax  his  acoommoda- 
tion)in  the  tuune  direction  as  the  fingers  holding  the  ophthalmoscope 
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if  the  disk  is  to  be  examined,  or  at  the  sight  hole  if  the  yellow  spot 
region  is  to  be  investigated.  After  obtaining  the  red  reflex,  hold  a 
lens  of  about  2^  inches  focal  length  between  you  and  the  patient  and 
at  about  2^  in(£es  from  the  patient's  eye ;  an  inverted  view  of  the 
fundus  wiU  be  thus  obtained. 

The  following  are  the  chief  details  to  be  observed  in  the  normal 
fundus.  The  optic  disk  is  greyish-pink,  lighter  than  the  rest  of  the 
fundus,  and  nearly  circidar  in  shape;  its  centre  is  sometimes 
stippled  [lamina  cribrosa)^  and  often  depressed  ( phyaiological  cup) 
with  the  retinal  vessels  dipping  into  it.  The  periphery  of  the  disk 
is  usually  lighter  in  colour  {scleral  ring)  and  often  bordered  in  part 
by  pigment.  Occasionally  an  opaque  white  striated  patch,  radiating 
from  the  edge  of  the  disk,  is  seen  with  its  margin  gi'adually  thinning 
out  {opaque  nerve  fibres).  The  rest  of  the  fundus  is  bright  red,  with 
the  retinal  vessels  on  it ;  sometimes  the  choroidal  vessels  may  be 
seen  plainly  as  a  network  and  of  a  lighter  colour  than  the  retinal 
vessels.  At  the  yellow  spot  the  choroidal  red  is  generally  deeper  in 
colour  and  there  are  no  blood-vessels.  The  retinal  arteries  are  as  a 
rule  smaller  and  lighter  in  colour  thiin  the  veins ;  both  usually 
divide  at  a  short  distance  from  the  disk  into  siipenor  and  inferior 
temporal  and  nasal  branches.  The  retinal  veins  can  often  be  s<.Hni 
to  pulsate  even  in  health,  and  by  i>re8sing  on  the  eyeball  with  the 
finger  the  arteries  cjin  genei-ally  be  made  to  pulsate. 

(3.)  Acitteness  of  ?*/8/o//.— Snellen's  test-tyjK's  are  those  usiuilly 
employed  for  testing  visicm,  and  are  constnicte<l  so  as  to  be  seen 
under  the  smallest  visual  angle  {o  minutes).  Place  the  i)atient  at  (i 
metres  from  the  distant  type,  and  if  Jiis  distant  vision  is  noiinal,  he 
ought  to  read  the  smallest  letters,  numbered  6  on  the  tj'{>es.  His 
vision  is  then  called  J,  or  1.  If  he  only  reads  the  top  letter  it  is  ^, 
or  ^,  and  so  on.  If  the  patient  is  under  45  give  him  the  reading 
types  arranged  on  the  same  plan,  and  find  out  the  smallest  he  can 
read,  and  at  what  distance,  thus  finding  his  near  iK)iiit  and  accom- 
modation. If  he  is  too  blind  to  see  the  t}'pe  hold  your  fingers 
before  his  eye,  and  measure  the  gi'eatest  distance  at  which  he  can 
count  them.  If  he  is  unable  to  see  the  fingers,  shade  his  eye,  and 
throwing  light  into  it,  see  if  he  has  perc^eption  of  light.  If  a  patient 
has  only  perception  of  light,  the  observer  should,  by  means  of  the 
ophthalmoscope-mirror  in  a  dark  room,  throw  light  on  to  the 
different  parts  of  his  fundus  to  see  if  all  are  equally  light-percipient 
{prqfection). 

The  fields  of  vision  may  now  be  mapped  out  roughly  by  the 
fingers,  or  by  the  perimeter,  for  white  and  colours.  Any  spots  of 
the  field  in  which  the  object  used  is  not  seen  are  called  scotomata. 
The  colour  vision  is  usually  estimated  by  coloured  wools. 

IrUra-ocular  tension  may  be  estimated  by  instruments  called 
tonometer$>,  or  hy  the  fingers ;    the  latter  \e  \iie  v\«\3lS5\  '^vic^  ,  ^\A  Ss» 


460  DISEASES  OF  REGIONS. 

effected  by  directing  the  patient  to  look  down  on  tHo  ground,  and 
then  palpating  the  eyeball  through  the  upper  lid  with  both  index 
fingers.  Certain  degrees  of  tension  have  been  recognized,  the  firm, 
tense,  semifluctuating  feeling  of  the  normal  eye  being  taken  as  the 
mean  {Tn) ;  these  are  denoted  according  to  the  dogreo  of  increased 
tension  \-  1,  +  2,  -f-3,  or  of  diminished  tension  —  1,  —2,-3. 

I.   Diseases  of  the  eyelids  and  lachrymal  apparatus. 

Ciliary  Blepharitis  {Tinea  Tarsi)  \s  the  most  common  in- 
flammatory affection  of  the  lids ;  it  is  usually  chronic,  and  occurs 
especially  in  ill-fed,  dirty,  hypermetropic,  or  strumous  children. 
The  symptoms  are  redness  of  the  ciliary  border  of  the  lids,  and  either 
an  eczematous  condition  of  the  border,  or  more  commonly  inflamma- 
tion and  vesication  of  the  hair  follicles  with  stimted  and  misplaced 
eye-lashes,  followed  in  bad  cases  by  scarring  of  the  edge  of  the  lid, 
and  slight  eversion.  The  best  treatment  is  an  alkaline  lotion,  an 
sodium  bicarbonate,  and  a  weak  mercurial  ointment  applied  along 
the  edges  of  the  lids  night  and  morning ;  in  severe  cases  removal  of 
the  lashes  and  painting  the  borders  of  the  lids  with  silver  nitrate 
solution  is  advisable. 

The  eyelashes  may  be  the  seat  of  the  pediculus  pubis,  giving  rise 
to  a  condition  which  may  simulate  ciliary  blepharitis  if  there  has 
been  much  irritation. 

Meibomian  Cyst  [Chalazion)  is  the  most  common  form  of  tarsal 
tumour,  and  is  due  to  chronic  inflammation  of  the  fundus  of  a 
Meibomian  gland.  It  occurs  as  a  small,  hard,  painless  swelling, 
with  the  skin  of  the  lid  freely  movable  over  it.  On  the  conjimctival 
siirfaco  of  the  lid  there  is  usually  a  bluish-grey  discoloured  spot, 
due  to  thinning  of  the  tissues.  A  crucial  incision  should  be  made 
through  this  spot,  and  the  semi-fluid  contents  evacuated  by  pressure 
or  by  a  small  spoon.  These  cysts  have  no  wall,  are  generally 
multiple,  most  common  in  young  adults,  and  are  yery  prone  to 
suppurate. 

i^TYE  (hordeolum)  is  a  localized  inflammation  of  the  cellular  tissue 
of  the  lid  usually  about  an  eyelash,  but  sometimes  in  connection 
with  the  duct  of  a  Meibomian  gland.  It  gives  rise  to  throbbing 
pain,  and  swelling  and  oedema  of  the  lid ;  it  is  usually  succeeded  by 
others,  and  is  due  to  some  derangement  of  the  general  health  or 
error  of  refraction.  It  quickly  disappears  on  evacuating  the  pus  if 
present,  or  on  pulling  out  the  faulty  lash. 

Symblepharox,  or  adherence  of  the  palpebral  conjunctiva  to  the 
ocular  conjunctiva  or  cornea,  may  occur  owing  to  inflammation 
following  bums,  wounds,  and  ulcerations. 

Congenital  Malformations  of  the  lids  are,  ptosis  (drooping  of 
tie  upper  lid),  rju'ctint/ius  (a  fold  of  skin  stretuhing  across  the  inner 
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canthiis  and  concealing  the  caruncle),  and  cttloh/ma  (a  dofidencj'  of 
part  of  the  lid). 

The  muscular  System  of  the  Lids  may  be  affected  by  spasm 
of  the  orbicularis  palpebrarum  {hiej/harosjMism)^  paralysis  of  the 
orbicularis  giving  rise  to  inability  to  close  the  eye,  and  paralysis  of 
the  levator  palpebree  producing  ptosis. 

Inversion  of  the  Eyelid  {Entropion)  is  produced  by  some 
affection  of  the  conjimctiva  or  tarsus,  or  by  spasm  of  the  palpebral 
portion  of  the  orbicularis  muscle.  The  most  frequent  result  of 
entropion  is  trichiasis  (turning  in  of  the  lashes)  giving  rise  to 
pannu8,  ulceration  of  the  cornea,  &c. 

EvERSioN  OF  THE  Eyelid  {Ectropion)  is  due  to  atrophy  of  the 
palpebral  jwrtion  of  the  orbicularis  muscle,  to  swelling  of  the  con- 
junctiva, or  to  cicatricial  contraction.  Numerous  operations  have 
been  plaimed  for  ectropion  and  entropion  and  the  consequent  faulty 
position  of  the  lashes. 

The  I^CJIRYMAL  APPARATUS  consists  of  the  lachrymal  gland  and 
its  ducts  situated  at  the  upper  and  external  angle  of  the  orbit,  and 
the  drainage  system,  which  includes  the  puncta,  canaliculi, 
lachrymal  sac  and  nasal  duct.  The  lachrymal  gland  may  be  the  seat 
of  acute  or  chronic  inflammation,  and  may  also  be  affected  by 
hypertrophy,  or  sarcoma.  The  chief  lachrymal  troubles,  however, 
are  associated  with  the  drainage  system,  and  the  most  marked 
symptom  is  that  of  watery  eye  {Epiphora),  The  puncta  may  be 
everted  or  inverted  by  changes  in  the  lid,  or  stenosed  from  inflam- 
mation, 4^c  The  canaliculi  may  be  narrowed  by  inflammatory 
changes  or  cicatrization  after  injury,  or  obstructed  by  cilia, 
concretions,  &c.  The  entrance  of  the  canaliculi  into  the  sac  is  a 
very  common  place  for  stenosis.  The  lachrymal  mc  may  be  affected 
by  inflammation  spreading  from  the  conjunctival  or  nasal  mucous 
membrane.  This  may  be  accompanied  by  stricture  of  the  na^al 
duct,  and  sometimes  gives  rise  to  a  collection  of  mucus  in  the  sac 
{mucoa-h),  and  presents  as  a  fluctuating  swelling  near  the  inner 
can  thus.  On  pressing  over  the  swelling  the  fluid  can  usually  be 
forc<>d  out  through  the  pimcta.  A  lachrymal  abscess  often  follows 
a  mucocele  ;  the  symptoms  are  then  tense  swelling  and  redness  of 
the  integument  in  the  neighbourhood  of  the  lachrymal  sac.  The 
treatment  for  stenosis  of  the  puncta  or  canaliculi  is  to  emi)loy  probes 
or  electrolysis,  and  if  these  methods  fail,  to  slit  up  the  lower  canali- 
culus by  a  Weber  s  knife,  removing  a  piece  of  the  conjunctiva  from 
the  inner  side  of  the  incision  with  scissors.  For  stenosis  of  the 
nasal  duct  probes  should  be  used  to  dilate  it,  and  in  many 
cases  the  use  of  styles  for  some  time  is  advisable.  In  acute 
inflammation  of  the  sac  an  incision  should  be  made  from  the 
outside  through  the  swelling,  or  the  lower  canaliculus  akoxildL 
be    slit    up,    and  the   pus,  if  fomid,  e^c^cviaXje^  VJt\3BXi  ^^3%  ^ 
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sac  should  afterwards  be  syringed  with  antiseptic  or  astringent 
solutions. 

n.  Diseases  of  the  Conjunctiva, 

Conjunctivitis  (OpAfAo/wita),  or  inflammation  of  the  conjunctiva, 
is  characterized  by  a  feeb'ng  of  grittiness,  heat,  and  heaviness  of  the 
lids,  which  tend  to  stick  together,  especially  at  night,  injection  of, 
and  small  heemorrhages  from,  the  posterior  conjunctival  vessels, 
and  generally  discharge  from  the  eye. 

1.  Catarrhal  {muco-purulent)  Conjunctivitis  may  be  acute  or 
chronic ;  it  presents  the  usual  symptoms  of  conjunctivitis  (see 
above),  and  is  often  accompanied  by  more  or  less  muoo-purulent 
discharge.  It  occurs  in  epidemics,  and  if  there  is  much  discharge, 
is  contagious.  There  is  often  marked  enlargement  of  the  conjunc- 
tival follicles,  especially  of  the  lower  lid  {fullicuJar  conjtinctin'tis). 
Occasionally  the  discharge  is  more  plastic  in  nature,  adhering  to 
ihe  ]ids  {pseHdo-memhranetms  ronjunctintis).  It  is  best  treated  by 
slight  astringents  or  antiseptic  lotions,  and  by  ointments  placed 
along  the  edges  of  the  lids  to  prevent  their  sticking  together.  In 
chronic  cases  the  refraction  should  always  be  tested,  as  refraction- 
errors,  especially  hypermetropia,  may  produce  this  condition. 

2.  Purulent  Conjitnctivitis  is  an  acute  affection  characterized 
by  the  severitj'  and  rapidity  of  its  onset.  It  is  microbic  in  origin, 
and  the  specific  organism  is  frequently  the  gonococcus.  It  may  be 
conveniently  divided  into  two  classes  : — 

I.  Adult  Purulent  Conjunctivitis  {(.Tonorrhceal  Ophthalmia^  the 
more  serious  affection,  is  due  to  actual  contagion  with  the  virus, 
and  usiially  first  affects  only  one  eye.  The  period  of  incubation 
may  be  only  a  few  hours.  The  lids  at  first  are  red  and  oodematous; 
the  conjunctiva  is  much  swollen  and  infiltrated  with  serum 
[chemosis),  and  tlie  discharge  is  serous  in  nature.  After  two  or 
three  days  the  serous  discharge  changes  to  a  very  copious  discharge 
of  thick  pus.  The  great  danger,  if  the  condition  is  not  soon  relieved 
by  energetic  treatment,  is  infiltration  of  the  cornea,  giving  rise 
to  a  perforating  ulcer  and  subsequent  loss  of  the  eye  for  useful 
vision. 

II.  Infantile  Purulmt  Conjunctivitis  {Ophthalmia  neonatorum) 
occurs  in  newborn  children  generally  on  the  third  day  after  birth. 
It  affects  as  a  rule  both  eves,  and  is  due  to  inoculation  from  the 
vaginal  discharges  of  the  mother ;  to  avoid  this  risk  every  child's 
eyes  should  be  thoroughly  w^ashed  immediately  after  birth  with  an 
antiseptic  solution.  Tlie  symptoms  are  similar  but  not  so  severe  as 
in  tho  adult,  and  the  cornea  is  not  so  likely  to  become  involved. 
The  chief  complications  are  corneal  ulcers,  leukoma  adherens, 
anterior  polar  cataract,  and  panophthalmitis  followed  by  shrinking 

cftbo;rlobe. 
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The  treatment  must  be  directed  chiefly  to  washing  away  the  dis- 
charge. For  this  purpose  the  eye  should  be  thoroughly  syringed 
or  washed  every  hour,  day  and  night,  with  a  lotion  of  corrosive 
sublimate  (1  to  6,000).  At  the  same  time  the  lid  should  be  everted 
if  possible  and  painted  with  silver  nitrate  solution  (grs.  x.  to  ^.) 
once  a  day,  and,  if  pi'acticable,  ice-pads  applied  to  the  lids.  Tin& 
treatment  should  be  continued  as  long  as  the  discharge  continues 
purulent.  Ulceration  of  the  cornea  should  be  treated  energetically 
by  the  actual  cautery  or  solid  nitrate  of  silver.  If  only  one  eye  is 
affected,  the  rule  in  the  adult,  the  opposite  eye  should  be  covered  if 
possible  by  a  watch-glass  shade  to  prevent  inoculation. 

3.  Membraneous  (diphtheritic)  conjunctivitis  is  the  most 
serious  and  virulent  form  of  ophthalmia,  and  an  eye  may  be 
destroyed  by  it  in  twenty-four  hours.  It  is  marked  by  great  pain 
and  excessive  brawniness  and  stiffness  of  the  lids  owing  to  the 
plastic  infiltration  of  the  mucous  and  submucous  siu>faoes.  The 
palpebral  conjunctiva  is  covered  by  a  smooth  grey  membrane,  and 
if  this  is  stripiKjd  off,  the  siu^aco  still  remains  grey.  The  mem- 
brane lasts  from  6  to  10  days,  and  is  then  followed  by  purulent 
conjunctivitis.  Treatment, — At  first  antiseptic  lotions  and  warm 
fomentations,  and  then  the  usual  treatment  for  punilent  conjimc- 
tivitis.  In  two  cases  lately  imder  my  care  the  membrane  rapidly 
disapiKjared,  without  being  followed  by  punilent  conjimctivitis 
after  the  subcutaneous  injection  of  diphtheric  anti-toxin. 

4.  GRANUii.\B  CONJUNCTIVITIS  [Trachoma)  derives  its  name  from 
the  presence  on  the  palpebral  conjimctiva,  especially  near  the 
fornix  of  the  upper  lid,  of  greyish  raised  bodies  about  the  size  of  a 
pin's  head.  It  may  be  acute  or  chronic,  and  occurs  at  all  ages  except 
in  veiy  young  children.  It  is  especially  common  in  those  subjected 
to  bad  hygienic  surroundings ;  hence  its  frequency  in  insanitary 
schools,  marshy  districts,  and  overcrowded  camps.  The  acute  form 
is  rare  in  England  and  is  accompanied  usually  by  a  mucx)-purulent 
discharge  which  generally  absorbs  the  granulations  and  so  cures  the 
disease.  In  the  chronic  form  the  symptoms  are  a  heavy  look  of  the 
lids,  imtable  eyes,  and  at  times  a  muco-purulent  discharge.  The 
muco-purulent  discharge  depends  more  upon  the  condition  of  the 
conjunctiva  than  on  the  presence  of  the  granulations.  The  disease 
is  probably  only  contagious  during  the  continmmce  of  the  discharge. 
The  granulations  often  affect  the  submucous  tissue,  giving  rise  to 
sc^iTing.  Patholof/y, — There  are  two  views  as  to  the  nature  of  the 
granules:  1.  Tliat  thoy  are  due  to  h>i)crtrophy  of  the  lymph- 
follicles  of  the  conjunctiva ;  and,  2,  that  thoy  are  new  growths. 
The  disease  is  believed  liy  Momo  to  depend  upon  the  presence  of  a 
specific  micro-organism.  It  may  be  complicattd  by  pannus,  ulcers  ^^ 
of  the  cornea,  entropion,  trichiaoLs,  etc.  Treatment, — In  th©  ^<svi&a  ^T 
form  antiseptic  lotions  should  be  employ w\.    In  V)!i\^  <^<2rcC\^  \sst«»^^ 


461  DISEASES  OF  REGIONS. 

with  muco-purulent  discharge,  paint  the  iiuddc  of  the  lids  onco  a 
day  with  mlver  nitrate  solution  (grs.  x.  to  ^j.),  and  order  an 
astringent  lotion,  as  zinc  sulphate  (grs.  ii.  to  Jj.),  to  be  dropped 
into  the  eye  two  or  three  times  a  day.  If  there  is  no  discharge, 
touch  the  granulations  lightly  two  or  throe  times  a  week  with  a 
crystal  of  copper  sulphate.  During  the  discharge  stage  the  patient 
should  be  isolated. 

5.  Phlyctenular  conjunctivitis  is  characterized  by  the 
presence  on  the  ocular  conjimctiva  or  on  the  anterior  surface  of  the 
oomea  of  one  or  more  papules  or  pustules  surrounded  by  a  limited 
vascular  zone.  It  is  extremely  common  in  young  children, 
especially  if  strumous.  l*hotophobia  or  lid-spasm  may  bo  present. 
The  treiitmciif  is  chiefly  dietetic  with  the  local  application  of  yellow 
mercuric  oxide  ointment. 

l*iNorE(U'LA  is  a  yellowish  elevation,  not  containing  fat,  of 
thickened  conjunctiva  and  subconjunctival  tissue  near  the  inner  or 
outer  edge  of  the  cornea. 

l*i'ERYOiUM  is  a  triangular  thickened  piece  of  the  ocular  con- 
junctiva, with  its  apex  at  the  margin  of  or  on  the  cornea.  It  is 
especially  found  on  people  who  have  been  in  the  tropics.  If  it 
invades  the  cornea  it  may  be  dissected  off  and  the  apex  stitched 
back  on  the  conjunctiva. 

Wounds  of  the  coujnnctixHi  heal  well,  and  if  extensive  ought  to  be 
stitched  up. 

II  r.  Disfases  of  the  corum  and  sclerotic, 

Ker^vtitis,  or  inflammation  of  the  cornea,  is  characterized,  as  a 
rule,  by  pain,  photophobia,  lachrymation,  impairment  of  vision, 
pink'circumcomeal  vascular  zone,  and  want  of  natural  transparency 
of  the  cornea.  It  may  be  divided  by  its  position  into  1,  superficial; 
2,  interstitial ;  and  3,  posterior  or  punctate. 

1.  Superficial  keratitis  is  usually  produced  by  irritation  due 
to  roughness  or  insutiicient  protection  of  the  lids.  The  condition  is 
often  vascular  (^Mi/i /I ti«).  A  verj'  painful  form  is  accompanied  by 
numerous  small  vesicles  {herpes  of  the  cornea).  The  treatment  con- 
sists in  the  removal  of  the  irritant,  and  in  the  application  of  seda- 
tive lotions  of  opium,  belladonna,  &c.  In  obstinate  cases  of  pannus 
tlie  operation  of  peritomy  (removal  of  a  ring  of  conjunctiva  round 
the  corneal  periphery  so  as  to  cut  off  the  8ui)erficial  blood  supply  to 
the  cornea)  may  be  performed. 

( \triieal  Ulcer  is  a  loss  of  substance  due  to  limited  inflammation 
of  tlic  corneal  tL**sue.  It  is  described  here  under  superficial  keratitis 
because  it  usually  begins  in  the  superficial  or  epithelial  part  of  the 
cornea.  Sometimes  from  the  commencement  it  affects  the  corneal 
tissue  proper,  and  is  then  generally  produced  by  a  limited  coUec- 
tion  of  pun  in  the  lamellae  of  the  cornea  (a?;«  seas  or  <myx),  A  corneal 
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ulcer  may  be  (a)  simple,  or  {b)  infective,  and  in  either  case  may  be 
central  or  peripheral,  acute  or  chronic. 

(a)  The  simple  ulcer  may  be  due  to  an  abrasion  of  the  coniea,  a 
phlyctenule,  &c.,  and  is  best  treated  when  acute  by  atropine 
drops,  unless  it  be  deep  and  peripheral,  when  eserine  or  pilocarpine 
drops  are  to  be  preferred.  When  chronic,  an  ointment  of  yellow 
mercuric  oxide  (gr.  ij. — ^xv.  to  vaseline  5  JO  should  be  placed  in  the 
eye  once  or  twice  a  day,  and  massage  employed  to  the  surface  of 
the  closed  lid. 

(h)  The  infect  ire  nicer  tends  to  spread  rapidly  at  its  edges  and 
also  in  depth ;  it  is  often  accompanied  by  hypopyon  (pus  in  the 
anterior  chamber)  and  then  is  generally  microbic  in  origin.  The 
best  treiitnient  is  the  actual  cautery  or  solid  nitrate  of  silver  applied 
to  the  edges  and  base ;  the  evacuation  of  the  pus  in  an  adult  by 
tapping  the  anterior  chambe^  from  below ;  and  the  local  application 
of  belladonna  or  atropine. 

2.  Interstitial  keratitis  is  usually  associated  with  congeni- 
tal syphilis,  sometimes  with  struma,  and  occasionally  with  acquired 
syphilis.  The  whole  cornea  undergoes  a  subacute  or  chronic 
inflammation,  and  at  first  looks  steamy  and  then  patchy  and  like 
ground  glass ;  the  patches  usually  become  vascular  {salmon  pntches)^ 
but  there  is  no  tendency  as  a  rule  to  superficial  ulceration  or 
suppuration.  After  some  months  the  eye  begins  to  clear  up  under 
treatmcnt^ven  in  very  bad  and  apparently  hopeless  cases.  Though 
OS  a  rule  one  eye  is  attacked  first,  the  other  after  a  few  weeks  or 
months  generally  becomes  affected.  The  usual  age  is  between  five 
and  sixteen.  The  attendant  complications  are  iritis,  secondary 
glaucoma,  uveitis,  and  in  very  bad  cases  shrinking  of  the  eyeball. 
After  an  attack  there  are  to  be  found  generally  nebulso  in  the 
cornea  and  always  the  remains,  at  the  corneal  periphery,  of  the 
vessels  of  inflammation.  The  treatment  is  usually  the  administra- 
tion of  small  doses  of  mercurj'  over  a  long  perio<l,  or  inm  tonics, 
and  locally  ati-opine  and  yellow  ox^e  of  mercury  ointment. 

3.  Keratitis  Punctata  is  ptobably  never  present  without 
disea-so  of  the  uvoal  tract  (page  466).  It  is  characterized  by  the 
preac»n(o  of  dots  of  different  sizes  on  the  epithelium  of  I)oscoinet*s 
membrane.  These  are  generally  arranged  in  the  lower  half  of  the 
cornea  in  the  shai)e  of  a  conical  bullet  with  the  apex  upwanls.  The 
dots  may  bo  proliferations  of  the  posterior  corneal  ojuthelial  cells, 
or  granules,  &c.,  deposited  on  the  epithelium. 

The  results  of  keratitis  are  often  to  be  found  in  the  corneal  tissue 
OS  small  branching  lines  (remains  of  vessels),  greyish  opacities 
{nebulce),  and  dense  opaque  white  patches  {leukomata).    The  use  of 
lead  lotion  in  keratitis  is  especially  prone  to  give  rise  to  louko 
and  shoidd  therefore  never  be  used  in  this  disease.     In  cajse« 
perforating  ulcer,  the  iris  may  become  a^YieT^iA.  Vi  >2ti^  ^:«rc«ft-: 
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oondition  known  as  anterior  Bynechia^  or  if  the  corneal  scar  is 
white,  as  leukoma  adherens.  The  other  results  which  may  occur 
axe  conical  cornea,  and  bulging  of  the  cornea  and  sclerotic  {anterior 
itaphyloma). 

CoxiCAli  COBXEA  {keratoconus)  is  a  bulging  of  the  central  portion 
of  the  cornea.  It  generally  occurs  in  females,  and  is  due  to  defec- 
tiye  nutrition  of  the  corneal  tissue.  It  may  follow  an  ulcer, 
especially  if  central.  Operative  procedures,  as  iridectomy,  trephin- 
ing the  cornea,  &c.,  rarely  do  any  good,  and  the  same  may  usually 
be  said  for  concave  and  stenopaic  glasses. 

FoREiQK  BODIES  on  the  cornea  should  bo  removed  as  soon  as 
possible.  Amesthesia  of  the  cornea  should  first  be  obtained  by 
dropping  4%  cocaine  solution  three  times  into  the  eye  at  intervals  of 
five  minutes.  The  patient  being  placed  on  a  chair  facing  the  light, 
the  operator  stands  behind  the  patient  and  with  the  fingers  of  the 
left  hand  separates  the  lids,  at  the  same  time  pressing  on  the  eye- 
ball to  steady  it.  Then  with  a  spud  or  needle  held  in  the  right 
band  the  foreign  body  should  be  lifted  off  or  picked  out  of  the 
oomea. 

ScLEKiTis  {episcleritis)  or  inflammation  of  the  scleral  tissue,  is 
accompanied  by  a  circumscribed  reddish-purple  patch  of  vascular 
congestion  about  2  to  3  mm.  from  the  corneal  margin,  generally  on 
the  outer  side.  It  lasts  as  a  rule  for  some  months,  and  often 
relapses ;  the  pain  and  tenderness  vary  much  in  intensity,  and  in 
severe  cases  keratitis  and  iritis  may  be  present.  It  is  more  common 
in  women  than  men,  and  affects  especially  those  of  the  rheumatic 
and  strumous  diathesis,  or  patients  with  a  syphilitic  taint.  The 
best  modes  of  treatment  are  warm  fomentations  of  opium,  leeches, 
massage,  belladonna  and  atropine  if  iritis  is  suspected,  and  general 
constitutional  remedies. 

Wounds  of  this  region  may  be  divided  into  («)  comaal,  (6)  scleral, 
and  (c)  sclero-comeal.  ((f)  Corneal  wounds^  unless  implicating  the 
lens  or  iris,  generally  heal  quickly,  {b)  Scleral  ufounds  more  than 
^  inch  behind  the  sclero-comeal  junction,  if  small  and  unaccom- 
panied by  the  presence  of  a  foreign  body  in  the  eye,  may  be  stitched 
up,  or  the  conjunctiva  stitched  over  them,  and  then  treated  by  ice- 
pads  to  allay  inflammation,  (c)  Sclero-comeal  wounds  are  the  most 
dangerous,  owing  to  the  great  risk  of  sympathetic  inflammation,  and 
demand  great  judgment  in  saving  the  eye ;  in  most  cases  the  eye 
ought  to  be  excised,  especially  if  the  lens  is  injured. 

IV.  Diseases  of  the  uveal  tract, 

TuE  UVE.vL  TKACT  compHses  the  iris,  ciliary  body  and  choroid, 
and  tliough  disease  may  be  limited  to  one  part,  there  is  always  a 
tendency  for  it  to  spread  through  the  whole  tract. 
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Iritis  or  inflammation  of  the  iris  may  bo  acute,  subacute, 
or  chronic.  The  usual  symptoms  of  a  case  of  acute  or  subacute 
iritis  ai*e — ]>ain  and  tenderness  along  the  ophthalmic  division  of  the 
fifth  nerve,  dimness  of  sight,  lachrymation,  injection  of  the 
episcleral  vessels  giving  rise  to  a  pink  circumcomcal  zone,  and 
occasionally  photophobia.  The  iris  is  dull,  and  discoloured,  €,g.  a 
blue  iris  becomes  green,  the  pupil  is  sluggish,  contracted,  generally 
irregular  owing  to  adhesions  to  the  anterior  capsule  of  the  lens 
( fK)8ten'or  synechice)^  and  acts  badly  or  not  at  all  to  atropine.  In 
chronic  iritis  there  may  be  no  symptoms  except  irregularity  of 
pupil,  dimness  of  vision,  and  at  times  pain.  Iritis  is  especially 
likely  to  occui*  in  patients  suffering  from  syphilis,  rheumatism,  or 
gout ;  it  may  also  have  a  traumatic  origin,  or  be  secondary  to 
inflammations  of  the  cornea,  sclerotic,  or  the  other  parts  of  the 
uveal  tract.  The  iritis  associated  with  syphilis  is  often  symmetri- 
cal, and  generally  accompanied  by  great  effusion  of  lymph  in  the 
neighbourhood  of  the  pupil,  but  in  the  secondary  stage  of  this 
disease  the  symptom  may  be  absent.  Iritis  in  rheamatic  patients  is 
usually  very  painful,  and  differs  as  a  rule  from  the  syphilitic 
variety  in  its  great  tendency  to  recur.  It  is  especially  liable  to 
attack  those  of  the  rheumatic  diathesis  if  suffering  from  pro- 
longed gonorrhoeal  discharge.  In  goiUy  subjects  there  may  be  a 
ver}'  insidious  form  {qniet  iritis).  The  loctil  treatment  is  fiist 
din>ctt»d  to  obtaining  dilatation  of  the  pupil  by  atropine  or  atropine 
and  cocaine  combined ;  if  there  is  much  congestion  of  the  conjunc- 
tival vessels  and  pain,  it  is  well  to  apply  one  or  two  leeches  or  a 
small  blister  to  the  temporal  region  about  one  inch  from  the 
external  cauthus.  The  general  treatment  is  that  applicable  to  the 
diathesLs  of  the  patient,  but  a  mild  course  of  mercury  is  by  some 
always  prescribed  in  acute  iritis. 

The  chief  traumatic  affections  of  the  iris  are  blood  in  the 
anterior  chamber  {hyphaema\  mydriasis  (due  to  paralysis  of  the 
sphincter  pupillse),  tremulous  iris  (generally  due  to  dislocation  of 
the  lens),  rupture  of  the  ciliary  border  of  the  iris  (corediafysis),  a 
-rent  in  the  pupillary  border,  and  prolapse  of  the  iris  after  a  per- 
forating wound. 

The  roxGENiTAL  abnormalities  are  difference  in  colour 
iQ  both  irides,  iiTegularity  in  shape  and  position  of  pupil, 
multiple  pupils  {polycoria),  remains  of  pupillary  membrane, 
deficiency  of  pai*t  of  iris  {colobama),  and  absence  of  iris  [iride- 
remia).  In  coloboma  the  deficiency  is  generally  downwards  and 
inwards,  and  is  often  combined  with  a  similar  condition  of  the 
choroid. 

Iridectomy. — This  operation  may  be  performed  (a)  to  imjirov* 
the  sight  in  cases  of  corneal  opacity,  anterior  polar  catai-act 
lamellar  cataract,  (b)  as  a  reme'^al  measui'c  iu  ^la.\wiQ\\i'ft.^  x^Nsa: 
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iritis,    and    complete    posterior    sjnochia,    and   (c)    in    cataract 
extraction. 

Openidow.— Placfl  the  patient  in  the  recumbent   posture  and 
induce   general   aneestheaiH,   preferably    by   chlorofunu,   or    local 
aneestheHia,  by  meuns  id   cocaine 
(4%).      Standing    behind    the    pa- 
tient's  head   introduce   the  spring 
speculum  (Fig.  219) ;  fix  the  con- 
junctiva near  the  cornea  with  fixa- 
tion-forcBpa  opposite  the.  place  se- 
lected for  the  coloboma.     Pqbs  the 
Fio.  219.— Spring  e;e-*pecDlDDi.    keratome  by  pressure  perpendicu- 
larly through  the  cornea  (Fig.  220). 
and  then  lowering  its  hajidle  prees  the  blade  into  the  anterior 
chamber  parallel  to  the  iris ;  now  lower  the  handle  still  more  tiU  the 
point  nearly  touches  the  postc' 
rior  surface  of  the  cornea  and 
then  slowly  withdraw  the  kera- 
tome.   Give  the  fixation -forceps 
to  an  OHHistant  te  gently  deprcwi 
the    eye;     pass    through    the 
wound  the  iridectomy  forcc[)s 
closed   jvilh  the  poiiitt  directed 
towards    the   posterior   surface 
of  the  cornea,  open  the  forceps, 
seize  the  pupillary  border  of  the 
iria,  slowly  draw  it  out,  and  snip 
it  off  with  the  scissors  either 
parallel  to  the   wound,   or    at 
Fio  22i>  — '^hoaingapteuliim  id  eje,     right  iHigles  to  tlie  wound  acTOBs 
fixation  SoTLepB   in    position,   ucl    the   cornea.      Curcfullv   return 
the  kentome  poBsed  into  the  an-    the  edges  of  the  coloboma  with 
tenoTchsmber  in  the  operation  ot    acurette(Pig.221),  and  bandage 
indeitoinir     downwanla    and     in-  ,,  .      -  - .     .  . 

^^^g  up  the  eye.    In  indectomy  for 

glaucoma  it  is  usual  to  have  u 
large  (.ornenl  mcieion  (some  operators  preferring  a  Qroefe's  knife], 
and  to  reuioi  e  t^e  iris  up  to  the  ciliary  border. 

CyCLiTls.  or  iDflammation  of  the  ciliary  body,  rarely  occurs 
without  other  parts  of  tho  uveal  tract  being  involved.  The 
tymptoini  are  circumcomeal  eone  of  redness,  pain  and  tendcr- 
ncsB  in  tho  cilinrj-  region,  pain  on  accommodating,  and  often 
hypopyon  and  vitreous  opacities.  It  is  best  trcatrd  by  atropine 
II nd  leeches. 

Choroiuitis,  except  as  port  of  a  more  general  inflammation,  is 
nuxily  accompanied  by  external  signs  or  severe  pain.  Ophthalmo- 
K^iivHjf  tbciv  may  be,  if  recent,  soft  ycllowiw-wliito  exudation 
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patches  either  at  the  yellow  spot  or  elsewhere ;  these  patches  on 
clearing  up  leave  as  a  rule  atrophy  of  the  choroid,  showing  the 
sclerotic  through,  and  the  edges  bordered  by  disturbance  of  pig- 
ment. The  atrophic  patches  may  be  ringed,  diffused,  or  punctate, 
and  if  due  to  hsemorrhage  from  the  choroidal  vessels  are  generally 
large  and  deeply  pigmented.  The  retinal  vessels  always  pass  over 
these  patches  of  choroiditis.    Vision  is  as  a  rule  affected,  but  not 


Fio.  221.— Curette. 

always.  The  usual  causes  are  syphilis  (acquired  and  congenital), 
myopia,  tubercle  And  haemorrhages.  In  syphilitic  cases  mercurial 
treatment  should  be  continued  for  a  lengthened  period. 

Uveitis,  or  general  inflammation  of  the  uveal  tract,  commonly 
starts  in  the  ciliary  body,  and  is  characterized  by  the  chief  symptoms 
of  iritis,  cyclitis,  and  choroiditis.  It  may  be  divided  into  -(1),  puru- 
lent, and  (2),  plastic. 

1.  PuBULENT  UVEITIS  {panophthalmitis)  has  usually  a  traumatic 
origin,  but  may  occur  in  pyaemia  and  in  old  blind  eyes.  The 
symptoms  are  extreme  pain,  acute  congestion  and  oedema  of  the 
lids  and  conjunctiva,  and  after  a  few  days,  if  the  media  are  trans- 
parent enough,  a  yellowish  reflex,  due,  as  a  rule,  to  suppuration  in 
the  vitreous.  The  usual  course  is  for  the  inflanmiation  to  affect 
the  whole  interior  of  the  eye,  and  afterwards  the  extrinsic 
muscles  and  Tenon's  capsule.  The  treatment  is  either  immediate 
enucleation,  or  incisions  into  the  eyeball  to  allow  free  vent  to 
the  pus.  Meningitis  has  occasion^y  followed  enucleation  in 
these  cases. 

2.  Plastic  uveitis  is  characterized  by  a  groat  tendency  to 
deposition  of  IjTnph,  and  may  be  divided  into  Acute  and  Chronic. 

(«)  Acute  plastic  uveitis  {Sympathetic  Inflammation  or  Sympathetic 
Ophthalmia)  is  set  up  in  one  eye  by  morbid  changes  usually  the 
result  of  a  wound  of  the  other  eye.  The  injured  eye  is  called  the 
** exciting,'*  and  the  other  the  "sympathizing  eye."  It  occurs 
usually  from  six  weeks  to  three  months  after  injury.  It  is  pre- 
ceded as  a  rule  by  a  condition  known  as  *'  Sympathetic  Irritation," 
characterized  by  lachrymation,  photophobia,  dimness  of  sight, 
oscillations  of  the  pupil  and  frontal  neuralgia.  The  symjdoma  are 
impaired  vision,  circumcomeal  zone,  keratitis  punctata,  deep  anterior 
chamber,  iritis,  papillo-retinitis,  and  opacities  in  the  vitreous. 
Those  symptoms  are  followed  by  thickening  and  vascularization  ol 
the  iris,  occlusion  of  the  pupil  by  lymph,  shallow  anterior  chamber^ 
diminished  tension,  shrinking  of  the  vitreous,  detachmeixt  ^1 
retiim,  &c,    The  progiiosis  is  very  \iulv?o\ore^Afi^  «iA  ox\^  *\\w 
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cases  the  changes  stop  short  of  actual  loss  of  the  eye  for  useful 
vision,  and  it  must  always  be  remembered  that  the  sympathizing  eye 
suffers  as  a  rule  more  severely  than  the  exciting.  The  nature  of 
the  disease  is  probably  a  microbic  inflammation  spreading  from  the 
exciting  eye  by  the  optic  nerves  and  chiasma  to  the  sympathizing 
eye.  Tlie  treatment  consists  in  confinement  to  a  dark  room, 
goggles,  atropine,  leeches  and  mercury.  If  the  exciting  eye  is 
quite  blind  it  should  be  excised,  but  if  it  has  useful  vision  it  should 
be  saved. 

(6)  Chrmiic  plastic  uveitis  occurs  as  a  rule  in  strumous  and 
syphilitic  patients.  The  disease  progresses  like  **  Sympathetic  In- 
flammation," but  is  more  chronic;  it  usually  alFects  both  eyes  at 
intervals,  and  often  passes  on  to  complete  blindness.  In  young 
children  plastic  uveitis  may  produce  a  condition  called  **  pseudo' 
glioma,*^  which  may  be  diagnosed  as  a  rule  from  glioma  by  dis- 
coloration and  adhesions  of  the  iris,  minus  tension,  &c.  A  less 
severe  and  more  common  form  of  chronic  plastic  uveitis  may  be 
called  Anterior  Uveitis  {Seroiis  Iritis)  from  its  affecting  the  anterior 
part  of  the  uveal  ti*act.  It  is  characterized  by  keratitis  pimctata, 
deep  anterior  chamber,  often  dilatation  of  the  pupil,  increased 
tension,  and  the  usual  symptoms  of  iritis  and  cyclitis,  accompanied 
frequently  by  a  few  peripheral  choroidal  changes,  and  small  vitreous 
opacities.  It  is  generally  found  in  yoimg  adults,  especially  women, 
and  is  often  associated  with  gout,  rheumatism,  and  struma.  The 
treatment  is  complete  rest  for  the  eyes,  and  atropine  drops  with 
careful  watching  of  tension. 

The  Uveal  tract  may  be  affected  in  any  part  by  sarcoma  (generally 
melanotic),  the  usual  primary  ocidar  seat  of  sarcoma  being  the 
ciliar}'  body  or  the  choroid. 

V.  Diseases  of  the  crystalline  lens. 

Cataract  is  the  name  applied  to  an  opacity,  complete  or  partial, 
of  the  lens,  and  is  due  to  structural  changes.  Cataracts  may  be 
divided  into  hard  or  soft,  according  to  their  consistency,  and  this 
usually  depends  on  age,  as  below  thirty-five  they  are  all  "  soft." 
They  are  called  primary  when  independent  of  any  other  ocular 
affection,  and  secondary  when  following  some  other  disease,  as 
glaucoma,  intra-ocular  tumour,  &c.  Though  all  cataracts  at  first 
are  incomplete  or  partial,  yet  it  is  advisable  to  make  a  division  into 
|(1)  complete  (including  those  that  in  time  tend  to  become  complete), 
Ftnd  (2)  partial  (those  that  do  not,  as  a  rule,  tend  to  become 
complete). 

(1)  CoMrLETE  CATARACTS  Ore  usually  senile  or  hard,  and  are 
ekUed,  acconb'ng  to  their  Feat  of  origin,  nuclear  or  cortical. 
Kuclenr  cataracts  are  characterissed  by  an  o^adty  ^^IkiQ  XLudeua  of 
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the  lens  ;  they  are  often  amber  in  colour  and  usually  hard,  except 
sometimes  in  diabetes;  cortical  cataracts,  which  are  the  more 
common,  begin  as  flakes  or  streaks  radiating  from  the  axis  of  the 
lens.  Congenital  cataract  may  occur  as  a  general  opacity  of  the 
lens;  it  is  usually  binocular,  and  of  course  soft.  A  complete 
cataract  may  degenerate  and  its  cortex  become  fluid  {Morgagnian 
Cataract), 

(2).  Partial  cataracts  include  (a)  lamellar,  (6)  anterior  polar, 
and  (c)  posterior  polar. 

(a)  Lamellar  {zonular)  cataract  is  either  congenital  or  forms  in 
early  life ;  it  is  generally  associated  with  a  history  of  infantile  con- 
Yulsions,  and  with  a  deficiency  of  the  enamel  of  the  teeth.  The 
opacity  is  8itiiate<l  as  a  shell  between  the  nucleus  and  cortex,  which 
are  both  clear.     It  is  usually  symmetrical. 

{h)  Anterior  polar  {pyramidal)  cataract  is  a  small  dense  white 
central  opacity  on  the  anterior  capaulo  of  the  leuH,  usually  due  to 
perforation  of  the  cornea  in  early  life,  and  as  a  rule  associated 
with  corneal  nebula. 

(r)  Posli'riirr  polar  rataracf  is  situated  at  the  posterior  pole  of  the 
lens.  The  opacitj'  is  generally  in  radiating  spokes,  and  is  often 
accompanied  by  disease  of  the  vitreous  or  choroid. 

Diagnosis. — When  a  cataract  is  complete  it  looks  white,  amber, 
or  grey,  and'may  be  best  seen  by  dilating  the  pupil,  and  examining 
by  foc^  light.  When  incomplete  and  cortical  the  strise  may  be 
seen  by  oblique  illumination  if  the  pupil  is  dilated,  or  by  throwing 
light  into  the  eye  by  the  ophthalmoscopic  mirror  (preferably  a  plane 
mirror),  when  the  striae  will  appear  as  black  lines. 

The  subjective  symptoms  in  incipient  cataract  are  failing  vision, 
black  fixed  spots  or  Imes  before  the  eyes,  ability  to  see  better  in  the 
dark  due  to  dilatation  of  the  pupil,  myopia,  and  sometimes  mono- 
cular diplopia  or  polyopia. 

Treatment, — ^In  incipient  senile  cataract,  especially  of  the  nuclear 
variety,  weak  atropine  (gr.  h  to  gr.  j.  to  5J0  drops  will  often 
temporarily  improve  the  sight,  and  may  be  ordered  with  caution. 

The  oj)eration8  for  removal  of  the  lens  are  of  two  kinds,  namely 
(«)  exlrartion,  and  {b)  discission  ;  extraction  is  always  preferable  in 
hard  cataracts,  and  sometimes  in  soft,  especially  in  adults.  It  is  of 
course  neccssarj'  ]x?ifore  proceeding  to  operation  that  the  condition 
of  the  eye  be  satisfactory  as  far  as  the  lids,  conjunctiva  and 
lachrymal  apparatus  are  concerned,  and  that  there  is  good  percep- 
tion and  projection  of  light.  The  tests  for  the  perception  and  pro- 
jection of  light  should  never  be  omitted,  since,  if  the  eye  is  blind 
or  the  fundus  is  seriously  diseased,  the  removal  of  the  cataraol 
would  l)e  useless  and  unjustifiable.  In  senile  cataract  it  is 
to  wait  till  the  vision  of  one  eye  is  reduced  to  mere  perception 
litjht,  and  the  vision  of  the  other  is  ixvs\x6&dQii\>  V>  ^q^  'Oaa  ^" 
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to  fgllow  his  occupation.  The  general  health  of  the  patient  must 
also  be  investigated,  aa  senile  cataract  may  be  aseociated  with  ROut, 
glycosuria,  and  arterial  disease. 

[a]  The  txtraction  cptratiotii  are  numerous,  but  the  only  one 
described  here  will  be  the  3  millim^t^e  flap  operation,  which  may  be 
performed  with  or  without  iridectomy. 

Operalimi. — ^The  first  steps  are  as  in  operation  (or  iridectomy  (see 


Fto.  222. — Showing  Bpeculnm  in  eje.  fiiation-forcepa,  And  QTaefe's  knife  in 
poslUon  for  peifcnniDg  flkp  Kction  in  caUract  extmctian.  Tbe  line  of  flap 
in  tittt  Mhavn  doited. 

p.  467).  After  the  introdix-tion  of  the  spring  speculum,  fix  the  eye 
by  seizing  the  conjunctiva  with  fixation -forceps  immediately 
beneath  the  cornea,  pans  the  point  of  a  Oracfe's  knife  through  the 
margin  of  the  ciimca  at  the  outer  extremity  of  a  horiiwntal  line  3 
millimetres  beneath  the  piutimit  of  the  cornea  (Fig.  'J22).  and  direct 


Pio.  223.— CjfltitmrE. 

it  carefully  ncrosK  the  anterior  chamber  to  the  inner  corneal  end  of 
the  a1>ove  horizontal  line;  complete  the  incifion  in  the  ciimenl 
margin  almvr  by  ntow  to  and  fro  tipwanl  movi>ments  of  the  knife. 
An  iridectomy  upwards  is  now  performed  if  I'djuired  (see  p.  ^(^H). 
Fixing  the  eye,  jnuih  a  cyptitome  (Fig.  'I'lX)  through  the  wound  anil 
divide  the  anterior  <-ik)Miile  of  the  lens  by  horizontJil  inciHionn. 
Ilraw  th<'  I  ye  now  slightly  downward)*,  and  apply  nioilcmte 
pressure  by  a  curette  (Fig-  221)  or  B|x>on  below  the  loner  edge  of 
the  Cornell  till  the  upjier  c<Ige  of  the  lens  presents  in  the  wound  (fee 
Fi/;.  22J)  and  the  lei)s  in  gradually  delivered.    The  speculum  ifl 
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now  removed  and  the  lids  cloeed  for  a  brief  time,  after  wUch  any 
soft  matter  ie  estrad«d  bj  pressure  applied  to  the  lower  surface  of 
the  cornea  with  a  curette.  The  iris  is  now  carefully  replaced  by  the 
curette,  and  both  eyes  bandaged  up.  The  after-treatment  oonaiBtB 
in  keeping  the  eyeti  bandaged  for  about  a  week,  removing  the 
bandages  and  washing  the  lids  gently  every  day.  If  there  are  any 
signs  of  iritis,  characb>riKed  by  pain  and  swelling  of  the  lids, 


atropine  and  leeches  must  be  prescribed;  if  the  corneal  wound 
suppurates  it  should  be  cauterized  or  dusted  with  iodoform.  The 
other  complications  are  prolapse  of  the  iris,  intraocular  hEemor- 
rbage  and  panophthalmitis.  After  two  months  the  vision  should  be 
tried  for  gtassen,  and  if  there  is  much  membrane  left  in  the  pupillary 
area,  produring  unsatisfiuitory  vision,  a  fcninlarii  nperatii.n  milst  be 


Kio.  22S.— ftnp-needle. 

performed.  This  is  done,  the  eye  being  under  atropine  and  cocaine, 
by  passing  a  needle  through  the  peripherj'  of  the  comoa  and  break- 
ing up  the  meinbnme. 

(i)  Th"  iliens'i-ii  it  oetdUa^  oj^rratwii  fitr  toft  «i/iir(i'-(,— Place 
the  patient  in  the  recumbent  jiosition  and  induce  local  ansesthenia 
by  I'ociiine,  or  it  tho  patient  be  nervous  or  a  young  child  give  , 
chloroform.     The    pupil    must    be   fully    dilated    beforehand    bj^ 
atropine.     Standing  behind  the  i>atient's  head  introduce  the  spiii 
91>cculum    (Fig.  21!>).    and    pass    a    sharp,    straight   stop-neei' 
(Fig.  225)  through  tho  periphery  of  the  wTaee.  iito  ftsa  WiXw 


chamber.  Push  the  needlo  firmly  but  gently  till  it  touohea  the 
ant«rior  capsule  of  the  lens  near  it«  contre,  and  by  a  crudal 
inuiajon  lacerate  the  captmlo  of  the  lens.  Now  slowly  withdraw  the 
noeiUo,  put  atropine  in  the  eye, anilapply  a  bandage.  TheeffectotUiis 
operation,  which  may  have  to  be  repeated,  is  that  the  lentt-roatler 
passes  into  the  luiterior  chamber,  and  is  softened  by  the  aqueoiia 
and  absorbed.  Oc4:aBioiially  in  young  children  related  needUngs 
may  piuduco  absorption  of  the  whole  leoa.  As  a  rule,  howeror, 
after  a  weok  or  ten  aayt  the  soft  matter  m\ist  be  evacuated, 
especially  if  it  produces  much  irritation  or  increnaed  tension.  This 
is  done  by  mniing  an  incision  in  the  lower  part  of  the  cornea  by  > 
keratome  (Fig-  'MO),  as  in  the  first  steps  of  an  iridectomy  upomtiun 
(pa^  4CS).  After  the  cijmf«l  incision  has  been  mnde  und  thp 
kemtome  withilrawn,  a  curette  (Fig.  221}  should  be  iiitroducod 
through  the  corneal  wound,  and  by  manipulating  the  curotte  the 
xoft  matter  jmsee^  out  along  its  groove  and  can  be  removed.  Care 
muHt  be  taken  on  completion  of  the  operation  that  thi-  iris  is  not 
caught  in  the  edges  of  the  wound. 

The  niiEf  injuries  of  the  lonf  are  (1)  trawimtic  <i»tanict  dn«  H 
ni)ituro  of  the  capsule,  and  (2)  ilislocntione  of  the  leiix  itsually  d 
wurdx  but  sometimes  into  the  anterior  or  posterior  cluunbi>r«. 


rest  oj^J 


VI,    Diientfi  n/llir  ujilit  iirriT,  rrlimi.  iind  i' 

The  optic  nerve  fibrcis  may  be  divided  into  two  sets,  iirlal  ((or 
the  supply  of  the  yellow  sixit  region)  and  piriphml  (for  the  rest  o' 
tho  rcUiin). 

(IPTIC  XKDTIITIB,  or  inflammation  of   the  optic  nerve,  may 
acute  or  chronic,  and  attack  the  whole  or  part  of  the  fibres  of 
nerve;   nnd  may  be  divided  into  (1)  ;w7>i7/t(i>  affecting  the  laJ 
orulor  end  c)f  the  nerve,  and  (2)  rctro^hulbnr  iimriti*  affecting  th» 
nerve  bvliind  the  globe. 

1.  1'APIi.Lms  iisnidly  aflect«  both  eyee  oxcopt  when  due  to 
orbital  iMischicf.  The  (lyn* ,  clijfQy  ophthalmoscopic,  an-  hyju-nMnia, 
swelling  and  haziunw  of  the  edges  of  the  disk,  diH|j>iirled  and 
tortuous  n-tinul  vi-ins.  and  sumll  or  normal  retinal  artt'rius.  In 
eztmme  coses  the  retina  Is  much  involved  (/');'>'/"'rr<rni'li'ii),  th« 
diatimdnt  veins  being  covered  in  part  by  grfnrish-whito  stnn  or 
ojMu.'ities,  and  the  r«tinaitM.-lfivilematous  with  fiame-shuped  hnrmor- 
rhoges  nftvn  ruiUattng  from  the  disk.  The  vision  may  Iv  nonnal 
or  much  rcdueed,  and  the  flelil  for  vision  ia  usiuilly  poHphcrnlly 
liinitod.  The  chief  raiwt  ore  cemlinil  t)imnutv,  remhral  nbscuaa, 
tubercular  iiieniugitiii,  and  nephritis,  alno  orbital  iutlammations, 
acutn  myelitis,  ■y]>hilis,  rhlonwds,  and  Inid  polnning.  Tint  frmf. 
fflnl  is  rJuKlly  euuHtittittuiial.  but  in  uni-oculor  papilliti*  inouBgo 
intv  ib«  oM"FP-sh'«lh  has  liy  Mime  bc«i  rr«nmm«idi-d. 
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2.  Retro-bulbar  NEX7RITIS  may  occur  in  one  eye,  due  to  orbital 
periostitis,  &c.,  without  at  first  any  ophthalmoscopic  signs,  the  only 
symptoms  being  loss  of  sight  and  generally  pain  on  movement  of 
the  eye.  There  is  usually  a  central  scotoma.  As  a  rule  symptoms 
of  optic  atrophy  follow. 

Chronic  retro-hulhar  neuritis  {toxic  amblyopia)^  affecting  usually 
both  eyes,  is  an  inflammation  of  the  axial  fibres,  and  is  found  in 
persons  using  excess  of  tobacco  or  alcohol,  and  perhaps  in  diabetes. 
The  symptoms  are  diminution  of  yisibn  usually  of  both  eyes,  the 
fields  of  vision  being  normal  as  to  their  periphery,  but  containing  a 
central  scotoma  (blind  spot)  for  red  and  green.  By  the  ophthalmo- 
scope there  is  usually  no  change  to  be  seen.  The  patients  complain 
of  mist  before  the  eyes,  and  of  confusing  gold  and  silver  coins ; 
they  generally  exhibit  want  of  tone,  &c.  The  treatment  is  directed 
to  improve  the  general  health,  and  to  avoid  the  exciting  cause. 

Atrophy  of  the  optic  nerve  may  be  a  primary  disease,  or 
secondary  to  some  other  optic  nerve  or  retinal  affection.  By  the 
ophthalmoscope  the  optic  disk  is  white  or  greyish,  often  slightly 
cupped  or  filled  up ;  the  lamina  cribrosa  is  too  plainly  visible ;  the 
retinal  vessels,  especially  the  arteries,  are  too  small;  the  vessels 
may  be  accompanied  by  white  streaks  on  each  side ;  and  if  there 
has  been  previous  papillitis,  the  vessels  are  curved  antero-pos- 
teriorly  and  often  obscured  in  places ;  the  scleral  ring  round  the 
disk  is  too  white  and  the  edges  of  the  disk  may  be  irregular. 
Atrophy  may  follow  papillitis,  retro-bulbar  ueiuitis,  embolism  of 
the  central  artery  of  the  retina,  retinitis  (especially  pigmentary), 
and  glaucoma.  A  form  called  progressive  atrophy  is  found  in  loco- 
motor ataxia,  insular  sclerosis,  general  paralysis  of  the  insane,  and 
as  a  purely  local  disease ;  it  is  marked  by  concentric  contraction  of 
the  fields  of  vision,  loss  of  8ig^t»  colour  blindness,  and  sometimes 
central  scotoma,  and  as  its  name  implies  progresses  to  complete 
blindness.  The  treatment  is  generally  the  administration  of  anti- 
syphilitic  remedies,  hypodermic  injections  of  strychnia,  and  gal- 
vanism, but  the  prognosis  is  as  a  rule  very  bad. 

Betinitis,  or  inflammation  of  the  retina,  is  usually  accompanied 
by  diminution  of  vision,  especially  at  night  or  in  dim  lights,  and  is 
characteiized  ophthnlmosropicaUy  by  loss  of  ti*ansparency  and  haze 
of  the  fundus  ;  soft  white  discrete  or  grouped  spots ;  haemorrhages 
of  various  sizes  and  shapes  (striated  or  flame-shaped  in  nerve-fibre 
layer,  large  and  semicircular  in  yellow  spot  region),  and  by  vitreous 
opacities.  Retinitis  is  associated  with  syphilis,  nephritis,  glyco- 
suria, leukremia,  pyaemia  {purulent  retinitis)  and  with  diseases  of 
the  circulatory  system  {hcemorrhagic  retinitis).  The  treatment  is 
chiefly  constitutional,  and  the  eyes  must  be  shaded  and  used  as 
little  as  possible. 

Eetinitis  pigme>'tosa  is  a  chronic  and  a^mTcv^Xxv:!^  ^^a»8A^ 
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ooourring  in  early  life,  characterized  by  night  blindness,  and  great 
contraction  of  the  fields  of  vision,  even  though  the  central  vision 
be  normal.  OphtJuUmoaoopicatty  the  optic  disk  is  **  waxy-looking  " 
and  atrophied,  the  retinal  arteries  are  small,  and  there  is  much  lace- 
work  retinal  pigment,  especially  near  the  equator.  The  loss  of 
sight  is  progresflive,  and  the  disease  often  ends  in  blindness. 

E&CBOLISM    OF'  THE    CENTRAL   ARTERY    OF    THE    RETINA    OCCUrs 

usually  on  the  left  side  and  in  connection  with  heart  disease. 
Owing  to  this  artery  being  a  terminal  one,  complete  plugging  of 
it  is  followed  by  total  and  sudden  blindness.  The  ophthalmoscopic 
signs  are  pale  optic  disk,  diffused  retinal  haze,  bright  red  colour  at 
yellow  spot,  and  retinal  arteries  near  disk  very  small  and  often  like 
white  threads.  The  treatment  is  massage  of  the  eyeball,  but  the 
prognosis  is  bad. 

Detachment  of  the  retina  is  due  to  separation  of  the  retina 
from  its  pigment  epithelium  by  haemorrhage  or  serous  exudation. 
It  is  accompanied  by  defect  in  the  field  of  vision  corresponding  to 
the  detachment.  With  the  ophthalmoscope  the  detachment  looks 
greyish,  and  the  retinal  vessels  passing  over  it  are  seen  to  be 
elevated.  The  causes  are  blows  on  the  eye,  myopia,  cicatrices 
following  wounds,  choroidal  tumours,  &c.  Treatment^  except 
complete  rest,  is  usually  imavailing. 

Glioma  of  the  retina,  which  has  quite  recently  been  shown 
by  Collins  to  be  an  adenoid  cancer  and  not  a  sarcoma,  occurs  in 
early  life,  and  the  first  symptom  is  a  shining  white  or  yellow  reflex 
seen  behind  the  pupil ;  by  focal  illumination  there  is  found  a  nodu- 
lated swelling,  with  small  vessels  and  often  haemorrhages  on  it. 
The  tension  may  be  normal  or  increased,  and  there  may  be 
secondary  glaucomatous  symptoms.  The  treatment,  unless  the 
tumour  is  very  largo,  is  immediate  exciflion  of  the  eye  and  removal 
of  as  much  of  the  optic  nerve  as  poanble.  The  prognosis  is  Yevy 
unfavourable. 

Vitreoits  opacities  are  usually  due  to  inflammation  {hyalitiH) 
associated  with  diseases  of  the  uveal  tract  or  retina,  but  often  occur 
in  extreme  myopia,  and  from  retinal  and  choroidal  haemorrhages. 
The  opacities  may  be  of  different  sha})es  and  sizes,  and  in  sj-philis 
lire  ver}'  minute  and  dust-like.  The  patient  complains  of  seeing 
black  H])eck8  floating  about,  and  vision  is  sometimes  reduced. 
Owinp:  to  dof?enprati<m  the  vitreous  may  be  fluid,  and  contain 
cholesterine  crystals. 

SiTprKATiON  OF  THE  VITREOUS  {suppitratit'e  hynlitis)  is  due  to 
injurj'  or  to  oxtonsion  of  a  purulent  uveitis,  and  is  sometimes  called 
psendo-ylioma,  from  its  yellowish  fundus-reflex.  Foreign  bodies,  as 
steol,  glass,  &c.,  may  be  found  in  the  vitreous,  and,  when  stool  or 
iron,  cjin  bo  reiiiove<l  by  the  electro-magnet  introduced  through  the 
original  wound  when  sclerq,!,  gr  tlxrough  arv  iucisiou  in  the  sclerotic, 
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VII,  Glaucoma. 


Glaucoma  is  a  condition  of  the  eyo  dependent  on  excess  of  the 
intra-ocular  pressure.  The  chief  symptoms  are  increased  intra- 
ocular tension  (elicited  by  palpating  the  eyeball  with  both  index 
fingers  through  the  closed  lids) ;  pain  and  tenderness ;  enlargement 
of  the  perforating  vessels ;  impaired  sensibility,  steaminess,  and 
pitted  appearance  of  the  cornea ;  shallow  anterior  chamber ;  dila- 
tation of  the  pupil;  greenish  fimdus  reflex;  pulsation  of  the 
retinal  arteries,  and  engorgement  of  the  retinal  veins ;  under- 
mining and  cupping  of  the  optic  disk ;  diminished  acuity  of  vision 
and  light  sense ;  and  limitation  of  field  of  vision  chiefly  at  nasal 
side.  These  symptoms  are  generally  preceded  or  accompanied  by 
smoky  vision  (everything  seen  in  a  grey  or  yellow  fog),  coloured 
concentric  rings  (rainbows)  round  lights  (red  outside  and  bluish- 
green  inside),  neuralgia  along  the  branches  of  the  fifth  nerve,  and 
rapidly  increasing  presbyopia  necessitating  frequent  changes  of 
glasses. 

Varieties, — Glaucoma  may  be  divided  into  (1)  acute,  (2)  subacute, 
and  (3)  chronic. 

1.  Acute  glaucoma  is  characterized  by  the  severity  and  suddenness 
of  its  onset,  and  from  the  vomiting,  megrim,  &c.,  accompanying  it 
has  often  been  mistaken  for  a  bilious  attack.  The  steaminess  of  the 
cornea  prevents  as  a  rule  any  view  being  obtained  of  the  fundus, 
although  the  pupil  is  widely  dilated.  The  optic  disk  when  visible 
in  found  in  first  attacks  not  to  be  cupped,  but  there  is  marked  pul- 
sation of  the  retinal  arteries  and  engorgement  of  the  veins.  Such 
an  attack  may  pass  off  after  a  few  days,  but  is  generally  followed 
by  others  until  the  eye  may  pass  into  a  permanent  glaucomatous 
condition  {absolute  glaucoma)  and  vision  be  totally  destroyed.  Abso- 
lute glaucoma  is  accompanied  by  great  pain  and  increased  tension, 
intra-ocular  hiemorrhages,  opacity  of  the  lens,  ulceration  and 
staphyloma  of  the  cornea,  and  shrinking  of  the  whole  globe. 
Some  cases  of  acute  glaucoma  may  be  accompanied  by  severe 
intra-ocular  hajmorrhage  {h(vmorrhagic  glaucoma), 

2.  Subacute  glaucoma  is  characterized  by  the  sj-mptoms  of  glau- 
coma as  gisren  above.  There  is  generally  a  gradual  progi-ess,  some- 
times with  exacerbations,  and  it  may  at  any  time  give  rise  to  acute 
glaucoma. 

3.  Chronic  glaucoma  may  follow  on  an  acute  or  subacute  attack, 
but  tliere  is  an  insidious  and  progressive  form  usually  attacking 
both  eyes,  in  which  all  irritative  signs  are  absent.  Without  pain 
and  often  with  no  apparent  increase  of  tension,  there  is  gradual 
reduction  of  the  amplitude  of  accommodation,  and  diminished 
corneal  sensibility,  with  cupping  and  progressive  atrophy  of  thi^' 
optic  disks  often  passing  on  to  al^olute  b\mOaiQ«&. 
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Paihoioyy, — Glaucoma  is  produced  by  any  circumstance  tending 
to  upset  the  normal  relation  of  the  secretion  and  excretion  of  the 
intra-ocular  fluids.  These  fluids,  secreted  by  the  ciliary  processes, 
pass  chiefly  out  at  the  angle  between  the  iris  and  the  cornea  {iridic 
or  filtration  angle).  This  increased  tension  may  be  produced  by 
hypersecretiim  of  the  ciliary  processes,  obstruction  at  the  filtration 
angle,  or  by  serosity  of  the  fluids.  The  most  frequent  cau^e  is 
obstruction  of  the  filtration  angle  due  to  inflammatory  products,  or 
to  mechanical  means  as  growth  of  the  lens,  or  dilatation  of  the 
pupil  especially  by  atropine.  Glaucoma  occurs  as  a  rule  in 
persons  over  40  years  of  age,  is  frequently  hereditary,  and  is  often 
associated  with  hypermetropia.  It  may  be  secondary  to  complete 
posterior  synechia,  perforating  ulcers  and  wounds  of  the  cornea, 
dislocation  of  the  lens  laterally  and  into  the  anterior  chamber, 
cataract  operations,  intra-ocular  tumours,  and  intra-ocular 
haDmorrhage. 

The  treatment  of  antie  ylaiumna  is  by  instillation  of  eserine  (os 
pecially  if  the  attack  is  caused  by  atropine)  or  by  a  large  iridec- 
tomy, as  much  as  one-fifth  of  the  iris  being  removed.  Several 
other  operations  have  been  recommended,  as  sclerotomy,  &c.  In 
ylaiwoina  absolutum  punctui'e  of  the  sclerotic  often  relieves  the 
pain.  In  subacute  cases  iridectomy  is  genei*ally  indicated,  but  in 
chronic  ylaucoma  without  tension  operative  procedure  probably  does 
little  good. 

VIII.  Diseases  of  the  orbit. 

Subconjunctival  ilsmorrhaoe,  due  to  a  blow  on  the  eye  or  to 
rupture  of  a  small  vessel,  owing  to  cough,  &c.,  is  of  a  bright  rod 
colour.  The  blood  effusion  is  more  marked  anteriorly  and  does  not 
pass  far  back.  Exactly  the  converse  as  to  the  ])osition  of  the  blood 
applies  to  deep  orbital  haemorrhage  following  fracture  of  the  an- 
terior fossa  of  the  skull,  &c. 

Orbital  abscess  and  orbital  cellulitis,  when  acute,  are 
diflicult  to  diagnose  from  each  other.  Though  often  traumatic  they 
may  be  due  to  cold,  initation  of  a  tooth,  erysipelas,  pyaemia,  &c. 
They  sometimes  originate  in  periostitis.  They  are  usually  character- 
ized by  swelling  of  the  lids,  chemosis  of  the  conjunctiva,  pain  on 
movements  of  the  eye  and  on  pressing  back  the  eyeball,  limitation 
of  the  ocular  movements,  facial  neuralgia,  and  proptosis ;  sometimes 
theix)  is  a  defined,  tender,  fluctuating  swelling.  If  the  s^'mptoms 
are  not  soon  relieved,  especially  in  orbital  cellulitis,  papillitis  and 
atrophy  of  the  optic  nerve  may  ensue,  and  also  meningitis.  Orbital 
abscess  may  be  chronic  and  simulate  a  solid  tumour.  The  treatment 
consists  in  early  evacuation  of  the  pus,  hot  fomentations  and  con- 
stitutional i*emedies. 

Tumours  of  tue  orbit  usually  cause  protrusion  of  the  eye 
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{pro2)to8is),  imjmirnient  of  its  movements,  and  papillitis  or  optic 
atrophy.  Generally  one  orbit  only  is  affected.  The  origin  of  an 
orbital  tumour  may  be  primary ^  in  the  lachrymal  gland,  in  the 
loose  orbital  tissues,  in  the  periosteum,  in  the  eyeball  or  in  the 
optic  nerve ;  or  secondary y  starting  from  a  neighbouring  cavity. 
The  primary  tumours  may  be  cystic  (hydatid,  dermoid) ;  osseous 
(ivory  exostosis),  sarcomatous,  and  vascidar  (nsevi).  Amongst  the 
secondary  tumours  may  be  mentioned  arterio- venous  communication 
in  the  cavernous  sinus  giving  rise  to  a  pulsating  tumour,  and  dis- 
tension of  the  frontal  sinus  by  retained  mucus  {frontal  mucocele). 
The  treatment  is  chiefly  the  same  as  in  other  parts.  Malignant 
timiours  should  be  freely  removed  with,  if  necessiuy,  the  eyeball  and 
the  contents  of  the  orbit,  and  chloride  of  zinc  paste  in  some  cases 
applied  for  a  few  days  afterwards. 

Enucleation  of  the  eye. — Patient  lying  down  and  as  a  I'ule 
imder  general  anaesthesia;  operator  standing  behind  the  head; 
spring  speculum  in  lids.  Divide  conjunctiva  and  subconjunctival 
tissue  all  round  the  cornea  with  scissors ;  raise  each  rectus  tendon 
in  succession  on  a  squint  hook  (Fig.  227)  and  divide  each  one  close 
to  the  globe ;  now  separate  the  limbs  of  the  speculum  and  the  eye- 
ball will  project  forwards;  pass  a  pair  of  stout  curved  scissors, 
closed,  behind  the  globe  from  the  outer  side,  and  feel  for  the  optic 
nerve ;  then  pull  back  the  scissors  slightly,  open  them,  and  divide 
the  nerve.  The  globe,  now  pushed  forwards  by  the  scissors,  is  taken 
between  the  lingers  and  thumb,  and  the  other  attachments  are 
divided  by  the  scissors.  After  the  operation,  firm  pressui*e  is  applied 
by  a  bandage.  There  is  but  rarely  any  trouble  from  haBmorrhage. 
An  artificial  eye  may  be  given  about  three  months  after  operation, 
if  the  socket  is  healthy. 

IX.  Errors  of  refraction  and  accommodation. 

The  light  pc?rcipient  portion  of  the  eye  exists  at  the  external  layer 
of  the  retina  {rods  and  cones)^  and  it  is  necessary  for  perfect  vision 
that  images  of  external  objects  should  be  accurately  focussed  on 
this  layer,  llays  of  light  passing  into  the  eye  are  refracted  at  the 
anterior  surfaces  of  the  cornea,  lens  and  vitreous,  and  brought  to  a 
focus  at  a  point  varying  with  the  refraction.  The  human  eye  for 
the  sake  of  simplicity  may  be  represented  by  a  convex  lens  of 
23  mm.  focus;  and  the  following  laws  regulating  the  passage  of 
light  through  a  convex  lens  will  then  be  applicable  to  it.  Rays  of 
light  passing  through  a  convex  lens  (Fig.  226,  L)  parallel  (P)  to  the 
principal  axis  (X  X),  and  therefore  coming  from  infinity,  are 
brought  to  a  focus  at  a  point  Em.  {principal  focus)  varying  in- 
versely in  distance  to  the  convexity  of  the  lens ;  rays  coming  from 
a  point  (D)  closer  than  infinity  {divergent  ra\f%\  ^x^xs^x^isSi^^^^si^osst 
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back  (U7O  trom  the  lent  than  the  {oca]  [>omt;  and  rajr*  coming 
from  a  point  (C)  beyond  infinity  (convergent)  ore  focuMod  «t  H_ 
between  the  lens  and  itit  principal  fociu  Em. 

Enxbtropia.— In  an  eye  of  normal  refrnctiun  (anmttrapia) 
ito  aocomuiodatiou  relaxed,  parallel  rays  (P)  pasxiug  throng 
pupil  vill  be  focus«ed  by  the  surfaces  at  n  point  (Ein.)  rcpraMi 
by  the  «steniul  Burfat«g  of  the  rod  and  cono  layer  of  the  retliw . 
divergent  raya  (D)  will  be  fucuHsed  behind  the  ntink  at  My. :  And 
(convergent  rays  (U)  in  front  of  the  retina  at  II.     In  order  to  focus 
the  divergent  rays  (D)  upon  the  retin>  {Km.)  it   is  nvoi-ftnr^ 
iui.T<Jii8e  tite  ix>nvesity  of  the  lens  and  90  shorivu  ite  tiMttl  li 
This  ID  done  by  ocoouunodution,  and  n  yoiuig  cmmotropo 


m.  3M.— P<*|{ruii  to  i1lu8lr.iU  orrorJ  of  nrfnulluii.      L.  <3nni 

Prinaiiol  tiU.     I>.  Iiireri.'oit  n;.     P.  Pmllal   n,j.     C.  ConvcnEcni  nj. 
H.    Ru.  anil   llj.    Puailiun    iif    kii{>ennciruiiir,    *<iiini«trv|iir.    and    ajoplr 

iiuniuil  aci'uuimudntiun  nhould  ln<  able  to  fucim  •■11  hui  mtiniL 
rayH  from  pumlh-l  tu  divergent  oikw  sturtin^*  friim  a  fnw  in< 
from  hia  cornea, 

Hri'KMUKTiioi'iA  ia  the  condition  in  whirh  in  tho  itre  at 
If  tina  (U)  only  rwvivSB  (vuviir)c>-iit  raya  (I') ;  parallel  wya  (I') 
iliver)(oht  nys  (1>)  aro  rrfracted  hnyond  the  n>tinji  (II).     Thla'^ 
Iils<«  from  Um  nhurt  a  diaUiicp  IwtWMii  Ihi'  <.-ume«  and  ths 
or  from  Ifwwnnl  mnvrxilyof  the  Umf,  thi-ueuiil  niusviamngei 
fchurtjiiy<«  of  the  axiH  nt  the  e>e.     Uypermetixiiws  from  thia  fact 
obliged  Uiacoonunndntu  for  pandiul  ravii,  and  still  mom  fordiveri 
on««.    The  trmltarnl  naturally  is  tn  incream  tlie  convexity  of 
IntiH  artificially  hy  Riving  a  convex  Icnii ;  and  by  mi  doing  ollr 
jiunillul  ray«  to  bo  retract<<d  on  tho  retina,  and  tht-n  the  cilio^ 
lauaclu  will   Ui  ablo  to  tuciu  divergent   myn  on   Ihu  ivtinu.      In 
cJtildr«i  and  young  odulta  to  find  out  their  hyp^rmetropia  it  it 
c/ttfo    n(<rMMar     to  order  atropine    before   twting  the  rcji 
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The  symptoms  of  hypermetropia  are  pain  and  discomfort  on  reading, 
congested  eyelids  and  conjunctivse,  spasm  and  fibrillar  twitdungs 
of  the  lids,  conyorgcnt  strabismus,  headache,  &c.  Hypermetropia 
is  usually  congenital,  often  hereditary,  and  is  frequently  associated 
with  a  flat-looking  face,  shallow  orbits  and  small  eyes. 

Myopia  is  the  opposite  condition  to  hypermetropia,  and  in  it  the 
retina  (My)  only  receives  certain  divergent  rays  (D).  It  is  due  as 
a  rule  to  the  axis  of  the  eye  being  too  long,  or  in  some  cases  to  the 
ciliary  muscle  rendering  tho  lens  too  convex  {spasm  of  accommoda- 
tion). The  treatment,  except  in  cases  of  spasm  of  accommodation,  is 
to  give  concave  glasses  to  allow  parallel  and  divergent  rays  to  fall 
on  tho  retina.  In  low  degrees  of  myopia  it  is  only  necessary  to 
order  glasses  for  distance,  but  in  high  degrees  it  is  usual  to  order 
a  stronger  pair  for  distance,  and  a  weaker  pair  for  reading,  &c.  In 
apparent  myopia  duo  to  spasm  of  the  ciliar}-  muscle  it  is  necessary 
to  onlor  atioi)ine  to  find  out  the  true  refraction.  Myopes  often 
have  the  head  elongated  in  tho  antero-posterior  diameter,  a  long 
face  and  large  })rominent  eyes.  Myopia  is  generally  accompanied 
by  a  crescent  at  the  outer  side  of  the  disk  [itosterior  staphyloma)y 
and  there  may  b©  secondarj'  choroidal  trouble,  detachments  of  the 
retina,  vitreous  opacities,  &c. 

Astigmatism  is  the  condition  in  which  one  or  more  of  the  re- 
fractive surfaces  have  not  the  same  curvature  in  all  directions. 
Astigmatism  may  be  divided  into — (1),  irretjular,  in  which  there  is 
a  difference  of  refraction  in  the  different  parts  of  the  same  meridian 
due  to  changes  in  the  lens  and  cornea ;  and  (2),  regular  where  there 
is  a  difference  in  two  meridians  [chief  meridians)  at  right  angles  to 
one  another,  and  called  those  of  maximum  and  minimum  refraction. 
It  is  usually  corneal  {stnti^;  astigmati&m)y  but  may  be  due  to  the 
ciliary  muscle  {dynamic  astigmatism).  Regular  astigmatism  may 
be — (a)  simple,  where  one  meridian  is  emmetropic  and  the  other 
hyi)ennetropic  or  myopic,  and  is  then  called  simple  hypermetropic 
or  simi)le  myopic  astigmatism;  (6)  compound^  where  the  chief 
meridians  are  imef[ually  myopic  (compound  myopic  astigmatism) 
or  uneciuall y  hypenne tropic  (compound  hjrpennetropic  astigmatism) ; 
or  {<•)  inixid,  where  one  chief  meridian  is  hypermetropic  and  the 
other  myopic.  The  treatment  is  by  cylindrical  glasses  for  simple 
astigmatism,  and  by  cyHndritjal  glasses  in  combination  with  spheri- 
cals  for  coni})ound  and  mixed. 

Presbyopia. — In  the  eyes  of  all  persons  from  40  to  45  years  of 
age  it  is  found  that,  owing  to  changes  in  the  elasticity  of  the  lens, 
the  ciliary  muscle  begins  perceptibly  to  lose  its  power  of  altering 
tho  convexity  of  the  lens.     The  effect  of  this  will  be  to  prevent  n 
objects  being  focussed  on  the  retina;  in  order  to  counteract 
condition  and  to  help  the  ciliary  muscle  it  is  necessary  to  give 
vex  glasses  for  reading.     It  has  been  found  that  tVyE^^^a»&'o« 
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i^  about  one  dioptre  for  every  five  years  after  40.  In  myopes  wear- 
ing glasses  for  reading,  this  amount  will  have  to  bo  subtracted  from 
their  glasses. 

X.  Strabismus  and  ocuhtr  paralysie. 

Strabismus  {stjuint)  Ls  always  present  when  the  two  eyes  are  not 
directed  simultaneously  towards  the  same  object,  and  is  usually 
accompanied  at  some  time  by  double  vision  [diplojna).  Strabismus 
occurs  from  over-action,  weakness,  or  paralysis  of  one  or  more  of 
the  extrinsic  ocular  muscles.  It  is  usually  convergent  or  diver- 
gent, but  may  be  upward  or  downward.  It  may  be  constant  or 
occasional  {peri<Miic)y  and  though  usually  only  one  eye  squints,  yet 
sometimes  both  eyes  may  do  so  in  turn  {alternatiiuj).  When  the 
squinting  eye  follows  its  fellow  normally  in  all  its  movements 
the  squint  is  called  conwmiUiut  in  contra-distinction  to  paralytic. 
Diplopia  is  much  more  marked  in  paralytic  than  in  concomitant 


Fio.  227. — Strabismus  hook. 
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squint.  The  non-squinting  eye  is  called  the  firing  eye,  and  stra- 
bismus may  be  estimated  by  telling  the  patient  to  look  at  an  object 
about  two  feet  away  with  the  fixing  eye,  and  then  taking  the 
distance  between  the  middle  of  the  palpebral  aperture  and  the 
middle  of  the  cornea  of  the  squinting  eye  {primary  squint);  on 
now  making  the  squinting  become  the  fixing  eye  the  amount  of 
deviation  of  the  original  fixing  eye  is  taken  {secondary  Sf/uint),  In 
paraiytic  oases  the  secondary  squint  exceeds  the  primary,  but  it  is 
e([\ml  to  the  primary  in  concomitant  squint. 

Coiirrrytiit  strahiHmus  {internal  S(/uint)iB  most  commonly  due  to 
hy]K;niietru])ia,  owing  to  the  fact  that  the  excessive  accommodiition 
uecessitatos  a  correspondingly  great  convergence ;  but  it  may  occur 
occiisionally  in  myoi)ia,  and  follows  division  or  paralysis  of  an  ex- 
ternal rtK^tus. 

Divtryeut  strabismus  {external  squint)  is  caused  from  insufficiency 
of  convor«^<.*nce  i»ower,  and  weakness  of  the  internal  recti,  especially 
in  my()i)ia ;  from  dofective  visi(m  of  an  eye,  as  in  cornea  nebula^,  &c. ; 
and  from  division  or  i)aralysi9  of  an  internal  rectus.' 

The*  treatmt  nt  of  concomitiint  strabismus  is  by  atropine,  eserine, 
spectiiclrs,  prisms,  and  stereoscopic  exercises.  The  <!»perations  that 
may  be  re<|uired  are  either  tenotomy  of  the  muscle  of  the  afiPected 
side,  or  advancement  of  the  muscle  of  the  opposite  side.  As  a  rule 
only  i)no  ev<*  should  be  ojKjrated  on  at  a  time.    The  treatment  of 
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paralytic  strabismus  is  by  constitutional  remedies  and  galvanism 
of  the  affected  muscle. 

Tenotomy  of  the  iuttrnal  rectos, — Patient  lying  down  and  under 
cocaine  or  general  anaesthesia ;  operator  standing  in  front  and  to 
the  right  hand  side.  Inti"oduce  the  spring  speculum,  and  pinch  up 
with  a  pair  of  fixation  forceps  the  conjunctiva  and  subconjunctival 
tissue  at  the  point  of  junction  of  the  lower  horizontal  and  inner 
vortical  tangents  to  the  cornea.  Divide  this  fold  with  a  piiir  of 
blunt-pointed  scissors,  making  the  incision  only  large  enough  to 
admit  the  points  of  the  scissors,  and  then,  paasiug  the  scissors 
through  the  incision,  divide  the  capsule  of  Tenon.  Pass  the  stra- 
bismus hook  (Fig.  227)  into  the  wound,  directing  its  point  back- 
wards, and  then  turn  the  end  of  the  hook  upwards  between  the 
globe  and  the  tendon,  until  its  point  is  seen  beneath  the  con- 
junctiva, at  the  upper  boi-der  of  the  tendon.  Introduce  the 
scissors  through  the  wound  and  open  the  bhides  on  either  side  of 
the  tendon  between  the  globe  and  the  hook,  and  by  one  or  two 
snips  cut  through  the  tendon.  Remove  the  hook  and  then  re- 
introduce it  to  see  if  the  tendon  is  completely  divided.  The  eyes 
should  be  bandaged  for  about  twelve  hours.  The  method  is  the 
same  for  the  external  rectus,  but  it  must  be  remembered  that  the 
tendon  is  situated  a  little  further  back. 

Ocular  paralyses. — ('ompkte  Paralysis  of  the  Third  Neroe  is 
chaiiicterized  by  complete  ptosis;  exteraal  strabismus;  inability 
to  move  the  eye  completely  up,  down  or  in ;  crossed  diplopia ; 
moderate  mydriasis  and  inactivity  of  the  pupil  to  all  the  reflexes ; 
and  paralysis  of  a(*commodati(m.  Any  one  of  the  muscles  supplied 
by  the  third  nerve  may  be  sej)arately  paralysed,  also  the  superior 
oblique  (fourth  nerve)  and  the  external  rectus  (sixth  nerve). 
Paralysis  of  the  external  rectus  gives  rise  to  internal  strabismus, 
inability  to  move  the  eye  outwanls,  and  homonymous  diplopia. 
It  is  the  most  common  of  the  ocular  palsies,  probably  from  the 
long  coiu-se  of  the  sixth  nerve.  All  tlie  external  ocular  muscles 
may  be  paralysed  at  the  same  time  {ifphthahnoplftjia  eatcrna). 

The  intra-ocular  muscles  are  the  pupillar}'  {Aphinrter  pupiUct) 
and  the  ciliary.  The  pupillary  muscle  may  be  affected  by 
pani lysis  of  the  third  or  short  ciliary  nerves,  producing  medium 
mydriasis,  and  by  i)anilysis  of  the  cervical  sympathetic  or  long 
ciliary  norvos,  producing  partial  miosis.  The  ciliary  muscle  may 
be  }>araly.sed  (cychpley'a)  by  affetrtiuns  of  the  thii-d  or  short  ciliary 
nerves,  usually  in  conjunction  with  pai-alysis  of  the  pupillary^ 
muscle.  It  may  be  paralysed  alone  as  in  diphtheria.  In  cei 
diseases,  esjK^cially  locomotor  ataxia,  the  pupil  acts  to  acconxnu 
tion  but  not  to  light  [Argyll 'Rol)ertsou  or  spinal  jmpil). 

The  treatmeut  of  ocular  paralysis  is  chiefly  constitutional, 
are  of  s\'philitic  orisrin  and  require  mercury  or  \od\Aft  ol  v^N 
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but  faradisation  of  the  affected  muscle  may  also  be  employed.    In 
mydriasis  and  cycloplegia,  the  use  of  eserine  is  indicated. 

Nystaomus  (imwiuntary  osciUations  of  the  eyeball)  is  generally 
binocular,  and  ^e  movements  of  the  eyes  are  usually  horizontal  or 
rotatory.  It  occurs  generally  in  early  life,  and  is  then  due  to  defect 
of  sight  from  corneal  ulcer,  &c.,  sometimes  in  adult  life,  in  patients 
with  diseases  of  the  nervous  system,  such  as  disseminated  sclerosis, 
and  in  coal  miners,  in  whom  it  is  probably  due  to  their  position  at 
work. 

DISEASES  OF  THE  LIPS,   CHEEKS,   AND  MOUTH. 

Herpes  of  the  lip. — A  crop  of  herpetic  vesicles  which  burst  in 
a  few  days  leaving  small  scabs,  are  common  on  the  lip  during  slight 
attacks  of  catarrh,  indigestion,  &c.  Their  occurrence  in  pneumonia 
is  weU  known. 

Cracks  and  fissures  of  the  lip  following  exposure  to  cold,  &c., 
in  dyspeptics,  ore  very  common,  and,  if  neglected,  may  form  deep 
and  painful  fissures,  prone  to  bleed  and  obstinate  to  heal.  A  simple 
ointment,  and  if  persistent,  touching  them  with  nitrate  of  silver, 
will  generally  suffice  to  cure  them.  They  must  not  be  mistaken 
for  the  fiasuros  about  the  comers  of  the  mouth  so  common  in  con- 
genital and  acquired  syphilis. 

Papillomata  or  warty  growths  of  the  lip  are  of  interest  in 
that  they  are  liable  as  age  advances  to  become  epitheliomatous. 
They  may  sometimes  grow  out  in  the  form  of  horns.  Extirpation 
with  the  knife  is  the  proper  treatment 

Superficial  ulcers  on  the  inner  surface  of  the  lip  are  common 
accompanim(*ntH  of  errors  in  digestion,  and  of  secondary  svphilis. 
There  are  uxuaUy  similar  ulcers  on  the  side  of  the  tongue  and  cheeks. 
Nitrate  of  nilver  or  chromic  acid  lotionn  are  the  best  local  applica- 
tions. 

NiKVUS  OF  THE  LIP  when  small  may  be  touched  with  nitric  acid 
or  ethylate  of  wxiium ;  and  when  pendulous  and  projecting  from 
the  free  marji^n,  ligatured.  When  involving  the  whole  sul>stance 
of  the  lip  it  may  l)e  treated  by  electrolysiH,  or,  l)etter,  excise<l  by 
means  of  a  V-shajXMl  incision. 

IlYrEUTUOi'HY  OF  THE  LIP,  generally  the  upper,  is  often  met 
with  in  connection  with  cnicks  and  fissures  in  strumous  children, 
and  is  known  as  the/»/r*/m«M«  /i/>.  A  similar  condition  is  sometimes 
met  with  in  congenital  syphilis  and  in  chronic  nasal  catarrh.  The 
thickening,  oh  a  rule,  disappears  under  constitutional  treatment, 
and  as  the  i)atient  grows  older.  The  removal  of  a  wedge-shaped 
piece,  as  advised  by  some,  can  seldom  be  necessary. 

C^AUBUXiXE  OF  THE  LIP  is  a  most  dangerous  disease,  as  it  is  very 
likely  to  lead  to  infective  phlebitis  of  the  facial  vein,  which  may 
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spread  thence  through  the  ophthalmic  yein  to  the  cayemotis  and 
other  cranial  sinuses,  and  terminate  in  infective  meningitis  or  in 
general  blood-poisoning.  Free  incisions  should  be  made,  the 
sloughs  scraped  away,  antiseptics  applied,  and  the  strength  sup- 
ported by  fluid  nourishment  and  stimulants. 

Adenomata,  or  labial  glandular  tumours  (Paget),  occa- 
sionally occur  in  the  lip  as  small,  smooth,  elastic  growths  project- 
ing under  the  mucous  membrane.  They  sometimes  contain  nodules 
of  cartilage,  and  are  then  of  harder  consistency.  They  should  be 
removed  from  the  mucous  surface  to  avoid  scarring. 

C'ysts  due  to  obstruction  of  the  mucous  follicles  are  frequent  in 
the  lip.  They  contain  a  glairy  fluid,  and  appear  as  small,  tense, 
semi-ti'anslucent,  globular,  bluish-pink  sweUings  on  the  mucous 
surface.  A  free  incision  through  the  mucous  membrane,  and  removal 
of  the  cyst-wall  with  forceps,  is  perhaps  the  best  treatment. 

Epithelioma  nearly  always  occurs  in  men,  and  on  the  lower 
lip ;  and  although  it  may  affect  non-smokers,  it  generally  appears 
to  be  due  to  the  irritation  and  heat  of  a  short  clay  pii)e.  It  begins 
as  a  crack,  small  ulcer,  or  indurated  tubercle,  and  may  either 
spread  superficially  along  the  free  margin  of  the  lip,  or  extend 
deeply  into  its  substance.  Sooner  or  later  it  involves  the  whole  lip 
and  adjoining  parts,  becomes  adherent  to  the  jaw,  and  invades  the 
bone.  The  lymphatic  glands  in  the  neck  become  involved,  but  dis- 
semination through  internal  organs  ia  rare.  If  removed  early,  it 
may  not  recur  till  after  a  long  period  of  immunity,  or  perhaps  not 
at  all.  It  seldom  returns  in  the  scar,  but  in  the  lymphatic  glands, 
the  patient  dying  of  exhaustion  induced  by  ulcerating  and  bleeding 
masses  in  the  neck.  The  affection  is  very  apt  to  be  mistaken  for 
hard  chancrey  and  the  latter  has  ere  now  been  cut  away  under  the 
impression  that  it  was  an  epithelioma.  The  following  points  should 
serve  to  distinguish  them : — 1.  Epithelioma  generally  occurs  in  the 
old,  and  in  men,  and  on  the  lower  lip ;  chancre  in  the  young,  in 
women,  and  on  the  upper  lip.  2.  The  epitheliomatous  ulcer  has 
hard,  sinuous,  and  everted  edges,  and  an  indurated  and  warty  base; 
the  chaucrous  is  raised,  excoriated,  smoother,  and  the  induration  is 
more  circumscribed.  3.  In  the  malignant  affection,  the  glands  are 
not  affected  till  late  in  the  disease — perhaps  six  months ;  in  the 
syphilitic  early,  say  six  weeks.  Moreover,  in  chancre  secondary 
symptoms  will  bo  present  or  soon  api)ear,  and  the  disease  readily 
yields  to  antisj'plulitic  remedies.  Treatment, — Free  and  early 
excision  is  imperative.  The  growth  may  be  either  included  in  a 
V-shaped  incision,  the  wound  being  afterwards  united  by  hare-! 
pins,  or  if  superficial,  freely  shaved  off.  The  glands  in  the  neck, 
enlarged  and  not  too  extensively  diseased,  should  be  extirpated 
the  same  time.  When  the  bone  is  involved,  a  portion  of  the 
may  be  removed  if  the  whole  disease  can  bo  ^1  vsc7i\Sb^ , 
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Hare-lip  is  a  congenital  malformation  in  which  the  upper  lip  is 
vertically  cleft  on  one  or  both  sides  of  the  median  line.  It  is  so 
named  from  its  fancied  resemblance  to  the  lip  of  the  hare.  It  is 
produced  by  the  failure  of  union  of  the  fronto-nasal  process  which 
forms  the  median  portion  of  the  lip  with  the  superior  maxillary 
inrocesses  which  form  the  lateral  portions.  The  fissure  will,  there- 
fore, be  opposite  the  suture  bt^tween  the  8upi»rior  maxillary  and 
premaxillary  bones,  the  situation  at  which  the  union  between  the 
above-mentioned  processes  normally  occurs  ;  and  it  will  be  single 
or  double,  according  as  the  failui*e  of  union  occurs  on  one  or  both 
sides.  It  may  exist  as  a  mere  notch  on  the  free  margin  of  the  lip, 
but  it  more  frequently  extends  deeply  through  the  substance  of  the 
lip  into  the  nostril  above.  Single  hare-lip  is  far  more  common  than 
double  hare-lip,  and  occurs  much  more  often  on  the  left  than  on 
the  right  side.  The  two  margins  of  the  cleft  are  often  imetjual  in 
length,  the  lip  on  one  side  of  the  cleft  being  on  a  lower  level  than 
on  the  other.  In  double  hare-lip  the  central  portion  is  generally 
shorter  than  natural,  and  along  with  the  premaxillary  bone  and 
the  incisor  teeth  fretjuently  projects  forwards,  the  two  clefts  being 
often  of  unequal  extent.  Cleft  palate  is  a  frequent  concomitant  of 
hare-lip,  and  malformations,  such  as  club-foot,  spina  bifida,  &c., 
are  not  uncommon  in  other  parts  of  the  l)ody  at  the  same  time. 

Trmtmeiii.-  The  edges  of  the  cleft  should  be  pared,  and  the  raw 
surfaces  brought  into  contact,  and  there  held  by  hare-lip  pins  or 
sutures,  so  that  primarj'  union  niay  occur.  The  operation  is  best 
done  between  the  thinl  and  fifth  months  of  infancy,  as  very  young 
infants  bear  hti^morrhage  badly,  and  later,  the  trou])lert  of  toothing 
begin.  To  ensure  success  the  child  should  Iw  brought  into 
the  best  jiossibh*  state  of  health  by  careful  nursing  and  feeding, 
and  any  constitutioniil  taint,  as  syphilis,  coiToctitl  by  apj)TOpriate 
remedies. 

Then*  are  vanous  methods  of  t)j)emting.  Iloro  only  the  more 
simplo  (ran  hv  dosrnl)od.  Whatever  iiioiho<l  is  adopted,  the  obj<H*ts 
to  be  kept  in  virw  are— 1,  to  obtiiiii  prinmry  union  throughout  the 
wound,  and  hoii<*o  the  minimum  of  s<'ariing ;  2,  to  ensurt*  the 
inarprin  of  th«»  ]»rolab:um  and  free  bonltT  oi  the  lij)  n'spoctivoly 
K'ing  in  lino ;  .'{,  to  ]>r«'vont  the  fonnatioii  aft<»r  the  oiK»ration  of  a 
not<"h  at  tho  lino  of  union.  Those  obj<»cts  aro  ])ost  attaiutnl  by  woU 
fi"eo:ng  tho  lip  from  tho  giuns  at  the  ajK'X  of  tho  oh'ft  so  as  to  avoid 
tension  ;  by  using  a  ^har])  knife  so  as  to  ensure  clean  incisions  ;  by 
taking  car<»  to  <"oini>lotoly  jmre  tht;  margins  of  the  cleft,  and  to 
remove  suttioiont  tissue  to  secure  broad,  raw  surfaces  ;  by  imssing 
the  hare- lip  pins  on  the  same  level,  and  do«*ply  enough  to  bring  the 
whole  of  tho  mw  surfaces  into  contact ;  and  by  making  the  cuts  in 
paring  the  e<lgos  concave  towards  the  middle  line  of  the  cleft,  so  as 
to  Ic/i^^theii  thv  lino  of  ur.ion  and  allow  tov  Tetvactloti. 


HARE-LIP. 


487 


Operation  /or  single  hare-lip, — Having  placed  a  Smith's  clamp 
(Fig.  228)  on  the  lip  on  either  side  of  the  cleft  to  control  hsomorr- 
h^ge,  pare  the  edges  of  the  cleft  with  a  sharp  narrow-bladed 
scali>el,  taking  care  to  remove  the  whole  of  the  rounded  jiortion  of 
the  prolabium  on  each  side  of  the  base  of  the  cleft ;  and  having 
freed  the  lip  from  the  gums  at  the  ai>ex  of  the  cleft,  bring  the  raw 
surfaces  together  by  hare-lip  pins,  ])a86ing  the  lower  one  first  to 
ensure  the  free  edge  of  the  lij)  and  prolabium  being  in  line.  The 
lower  pin  should  be  entered  a  quarter 
of  an  inch  from  the  margin  of  the 
cleft,  and  made  to  transfix  the  coronary 
artery ;  but  it  should  not  penetrate  the 
mucous  membrane,  as  if  this  be  done 
the  mucous  membrane  will  double  in 
and  prevent  union.  A  second  pin  will 
generally  be  necessar}-,  and  should 
be  passed  in  the  same  way,  and  a  silk 
suture  twisted  round  each.  The  shaq)  ends  of  the  i)in8  should 
be  nipi)ed  off  with  pliers,  a  small  piece  of  oiled  lint  i)laced  beneath 
them  to  prevent  injury  to  the  cheek,  and  several  sutures  of 
horsehair  ])assed  superficially  to  keep  the  edges  of  the  wound  in 
accurate  apposition.  The  parts  should  then  be  dried,  and  covered 
with   iodoformized  collodion,   and   a  dumb-bell-shaped    piece    of 


Fio.  228.— Smith's  clamp  for 
controlling  heemorrbage  du- 
ring operation  for  hare-lip. 


Fio.  230. 


Fio.  231. 


Figs.  229,  230,  231.— Opemtion  for  single  hare-lip  when  the 
iiHsure  docH  not  extend  into  the  nostril. 


sti-upidiig  api>]ied  across  from  cheek  to  cheek  to  i)rovent  traction. 
The  ]>ins  shoidd  bo  removed  at  the  end  of  twenty-four  to  thii-ty-six 
hours,  a8  otherwise  they  will  leave  scars.  The  twisted  suture 
should  be  left  on  till  firm  union  has  occuirod,  and  the  strjipi»ing  ro- 
ai)i>lied.  Whore  tlie  fissui-e  does  not  r'xtend  through  the  whole  lij), 
an  inverted  Y-shaped  incision  may  be  made,  with  its  angle  just 
above  the  apex  of  the  cleft  (Fig.  229),  ea(^h  aim  stf>i)ping  short  of 
the  prolabium ;  the  tissues  included  in  the  arms  of  the  V  should 
now  be  drawn  down,  and  a  diamond-shaj^ed  wound  thus  fo 
(Fig.  2;iO).  On  bringing  the  raw  surfaces  together,  a  projectioa 
l)lace  of    the  fissure  will  exist  on  the  fre^   boic<let  vA  N2aR» 


lould  ^ 
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(Fig.  231) ;  but  this  wiU  disappear  in  tin.o,  leaving  the  lip  nearly 
natural.  When  there  is  much  irregularity  between  the  two 
portions  of  the  lip  (Fig.  232),  the  incitdon  on  the  shallower  side 
Hhould  stop  short  of  the  prolabium,  ho  as  to  allow  the  flap  thus 
formed  to  remain  attached  at  its  babe.  On  the  deefior  side  the 
incision  should  slope  oft  at  an  angle  through  the  prolabiuni,  com- 
pletely removing  the  tissue.    The  flap  left  on  the  shallower  side 


Fio.  232. 


Fio.  233. 


^ 

i—^'^^ 


Pio8.  282,  233. — Operation  for  single  hare-lip  when  the  siden  of  the 

fiasare  are  nneqoal. 

should  be  now  turned  down  and  united  to  the  sloiH*d-oif  2>ortion  on 
the  deeper  side,  and  the  vertical  }K)rtions  of  the  incision  brought 
together  as  usual.  Thus,  what  was  the  free  edge  of  the  cleft  on 
the  shallower  side,  now  becomes  the  free  edge  of  the  lip  (Fig.  233). 
Operativtt  for  dmiUt  hare^lip, — When  the  premaxiliary  process 
projects,  it  should  not,  as  a  nde,  be  removed,  but  previous  to  the 


Fio.  234. 


Fio.  235. 


Fkjs.  231,  235.  —Operation  for  double  hare-lip. 

Operation  for  uniting  the  lip  be  ])artially  detached  with  the  cutting 
pliers  ha>'ing  one  blade  blunted  by  being  wrappcnl  in  lint,  and  then 
be  forced  back  into  i>lace  and  there  secured  by  a  plug  of  gauze  in  the 
wound,  a  pad  over  it,  and  a  diunb-bell-shaped  i)iect»  of  Htraj>ping 
flxed  to  the  cheeks.  In  some  casc>s  the  forcing  into  place  of  the 
premaxilla  will  be  facilitate<l  by  excising  a  wedgi'-HhajKHl  p<jrtion  of 
the  nasal  septum  to  which  this  bone  is  attached.  Thert»  are  many 
ways  of  miiting  the  lip.  The  simplest,  ])erha])s  (Figs.  TM  and 
235),  consistA  in  imring  completely  the  central  poition,  and  then 
maiwg  two  Bap8  from  the  latend  portions,  bringing  them  down 


noDEXT  TTLCER.  489 

and  uniting  them  to  each  other  below  the  central  portion,  and  also 
to  it,  8o  that  they  may  fill  up  the  gap  left  by  the  deficient  length  of 
the  central  portion. 

BoDENT  ULOER  most  ofton  occurs  on  the  face,  especially  near  the 
inner  canthun  of  the  oyelidH  and  the  side  of  the  noHc,  and  is  there- 
fore conveniently  described  here.     It  is  also  met  with  on  the  scalp, 
the  forehead,  and  the  ear,  and  more  rarely  on  the  neck  and  chin, 
and  even  on  the  limbs  and  breast,     Rodent  ulcer  is  generally 
regarded  as  a  fonn  of  carcinoma ;  it  differs  from  ordinary  carcinoma, 
however,  in  that  it  is  much  slower  in  its  growth,  and  does  not 
become  disseminated,  affect  the  lymphatics,  nor  return  after  com- 
plete removal.     PatkohHjif, — In  the  early  stages  the  disease  is  not 
an  ulcer  but  a  new  growth,  and  in   exccpti<mal   cases  the   new 
growth  pro^wnderates  over  the  ulceration,  so  that  a  mass  of  some 
size  is  fonued.     Rodent  ulcer,  unlike  wiuamous-celknl  epithelioma, 
does  not  grow  from  the  surfacts  but  begins  in  the  subcutaneous 
tissue,  and  it  is  only  after  it  has  spread  some  little  distance  super- 
ficially that  the  epidermis  ulcerates.     The  new  growth  is  believed 
to  originate  from  the  external  root-sheatli  of  the  hair  follicles,  or 
from   the   He])aceoiis   or  the   sweat   glands.       Mirmscopirafli/    the 
earliest  manifestation  is   the  appearance  under  tlie  epidennis  of 
irregular  groups  of  small  round  or  oval  cells  lying  in  a  fibrous 
matrix.     These  cells  may  sometimes  be  seen  continuous  with  the 
cells  of  the  external  root-sheath.     Here  and  there  irregular  and 
ill- formed  cell-nests  occur.     The  ulceration  is  preceded,  indecjd  is 
caused,  by  the  extension  of  the  new  growth.     From  squamous- 
celled  epithelioma  r6dent  ulc3r  differs  in  that  in  the  latter  the  cells 
are  smaller  and  rounder,  cell-nests  are  either  absent  or  are  ill- 
formed,   and  the    processes  of    the  growth    spread    superficially 
instead  of    deeply,   and  are  flask-shaj)ed    and    much    branched. 
Signs. — The  disease  is  one  of  advanced  life,   and   seldom  occurs 
before  fifty.     It  is  twice  as  common   in   men   as  in  women.     It 
generally  begins  as  a  small  tubercle,  which  later  becomes  an  ulcer. 
The  ulcer  is  geuomlly  single ;  its  edges  are  irregular,  sinuous,  and 
a  little  raised,  and  but  very  slightly  if  at  all  indurated ;    its  base  is 
slightly  depressed,  glazed,  void  of  gi*anulations,  generally  of  a  pale 
pink  colour,  and  at  times  covered  with  a  scab.     The  skin  aroimd  is 
healthy.     Although  attempts  at  cicatrization  are  sometimes  seen, 
the  cicatrix  readily  breaks  down,  and  the  ulcer,  which  never  (juite 
heals,  slowly  extends,  destroying  muscle,  cartilage,  and  bone,  till 
at  the  end,  iXThaj)s,  of  twenty  or  thirty  years  it  has  destroyed  a 
great  i)art  of  thc^  bones  of  the  face,  one  or  both  of  the  eyes,  and  the 
cartilages  and  l)ones  of  the  nose,  leaving  a  horrible  and  unsightly 
chasm.     Tnatnunt.-  Tha  growth  or  ulcer  should  be  freely  exdawL 
If  done  early  the  prognosis  is  good,  as  it  is  only  when  some  oC  1^ 
growth  is  left  that  a  recurrence  need  bo  ieuLt^d.    ^v^TxSxv.^Qfij^'Ni^*** 


• 
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stages  when  much  tiysue  has  boen  destroyed,  free  removal  with 
the  knife  and  the  application  of  cauHtics  to  what  cannot  be  thus 
removed,  will  sometimes  stop  tho  further  progresH  of  the  growth. 

Stomatitis,  or  inflammation  of  the  mouth,  may  bo  divided  into 
the  aphthous,  the  parasitic,  the  ulcerative,  the  Hyphilitic,  the 
mercurial,  and  tho  gangrenous. 

Aphthous  stomatitis  generally  de})endM  upon  some  digestive  dis- 
turbance, and  is  common  in  young  children.  It  is  characterized  by 
white  patches  of  erosion  on  the  mucous  membrane  of  the  lipe, 
cheek,  and  tongue.  Ehubarb  and  magnesia,  and  locally  borax  and 
honey,  are  the  usmil  remedies. 

l\trasitic  stomatitis^  or  thrush,  resembles  the  preceding,  but 
de])ends  upon  tho  ])resei)ee  of  a  parasite  known  as  the  oidium 
albicans.  It  is  generally  merely  symptomatic  of  other  diseases,  to 
the  alleviation  and  cure  of  which  tlio  treatment  should  be 
directed. 

Vkerative  stomatitis  is  more  serious,  but  is  still,  as  a  rule,  super- 
ficial. It  may  dei)end  up(m  digestive  disturbance,  local  irritation 
of  cutting  teeth,  or  bad  hygiene.  The  ulcers  ai-e  covered  with  a 
grey  slough,  the  gums  are  red  and  swollen,  and  the  breath  is  foul. 
A  stimulating  plan  of  treatment  is  generally  required,  with 
attention  to  the  digestive  functions,  hygienic  surroiuidings,  &c. 
Locallv,  the  mouth  should  l)c  rinsed  out  with  a  wash  of  chlorate  of 
potash. 

Syphilitic  stomatitis  is  common  dimng  the  secondary  and  tertiary 
stages  of  syphilis,  and  riH^uires  no  further  nienticm. 

Mercurial  Htmnatitis^  depending  upon  an  ovenlose  of  meix'ury,  or 
some  idiosynenisy  of  the  patient  to  tho  drug,  is  of  less  frequent 
occurrence  in  its  seven.»  forms  than  fonnerly.  It  is  attended  with 
foul  breath,  swollen  tongue,  sjwngj'  gums,  j)rofuse  salivation, 
swelling  of  the  ]>nrotid  and  subinuxillary  glands,  and  loosening  of 
tho  teeth.  It  may  terminate  in  gangi-enous  ulcei*ation,  with  exten- 
sive desti*uction  of  the  soft  tissues,  and  iK?rhaj»s  necrosis  of  th(»  b<mes. 
Chlorate  of  jiotash,  both  internally  and  as  a  mouth-wash,  should  be 
given ;  and  the  strength  8U]>]N)rted  by  fluid  nourishment  and,  if 
indi<'ated,  bv  htimulants. 

(i'nuffr'  NnuA  HtomtititiM  or  c lucrum  (tr'n^  is  a  phaj»e<lirnic  uk*ora- 
tion,  which  In'gins  on  the  inside  of  the  <*heck.  and  if  not  checked 
rai>itlly  invtilves  its  whole  thicrkness.  It  is  very  aj)t  to  tenninaU»  in 
blood-poisoning.  It  apiK?ai-s  to  depend  upon  thrombosis  of  the 
capillaries,  a  condition  recently  shown  to  lie  induced  by  the  presence 
of  a  specific  micro-organism.  It  is  most  fretjuently  met  with  in 
under-fed,  debilitiittnl  childn»n  rtHjovering  from  one  of  the  exanthe- 
mata, tyi)hoid  fever,  &c..  or  subjectetl  to  bad  hygienic  conditions. 
A  foul  and  black  slough  forms  in  the  mouth,  and  a  dusky  jmtch 
tfiton  appeaiv  on  tho  suiface  of  the  cVek,  ^hlch  becomes  hard  and 


RANULA.  401 

brawiiy,  and  then  black.  If  the  disease  is  not  soon  arrested,  exten- 
sive sloughing  occurs,  typhoid  symptoms  sot  in,  and  the  patient 
dies  comatose,  of  general  blood-poisoning,  or  of  bronchitis  or  pneu- 
monia. It  appears  to  be  of  a  nature  similar  to  the  gangrenous 
inflammation  of  the  female  genitals  known  as  noma.  The  treatment 
must  be  energetic.  The  parts  should  bo  well  dried,  and  thoroughly 
destroyed  with  fuming  nitric  acid ;  or  boroglyceride  may  bo  applied 
in  milder  cases.  The  strength  must  be  supported  with  strong 
beef- tea,  brandy-and-egg  mixture  and  nutrient  enemata.  Recum- 
bency should  bo  insisted  upon  during  convalescence,  since  there  is  a 
tendency  to  fatal  syncope,  which  may  remain  for  some  time. 

Salivaky  CALcrLi  are  sometimes  met  with  blocking  the  orifice 
of  Wharton's  duct,  or,  more  rarely,  one  of  the  ducts  of  the  other 
salivary  glands.  They  are  composed  of  animal  matter,  impreg- 
nated with  phosphate  and  a  trace  of  carbonate  of  lime.  GeneraUy 
they  can  be  seen,  or  at  any  rate  felt,  in  the  interior  of  the  mouth, 
as  hard  bodies  in  the  course  of  the  duct.  They  may  give  rise,  by 
causing  retention  of  the  eecretion  of  the  gland,  to  swelling,  pain, 
and  tenderness  in  the  obstructed  gland,  and  sometimes  to  suppura- 
tion and  salivarj'  fistula.  An  incision  through  the  mucous  mem- 
brane over  the  calculus  will  allow  of  its  removal  with  a  scoop  or 
forceps.  Should  stricture  of  the  duct  follow  it  must  be  divided 
transversely. 

Ranul^v  is  a  bluish-white,  semi-tniUHlucent,  globular  or  ovoid 
swelling  situatcKl  in  the  floor  of  the  mouth  beneath  the  tongue,  and 
containing  a  glairy  mucoid  fluid.  It  is  probably  produired  by  the 
enlargement  of  one  of  the  mucous  follicles  so  numerous  in  that 
situation.  Mr.  Morrant  Baker  has  conclusively  shown,  by  intro- 
ducing a  small  bristle  into  the  duct  by  the  side  of  the  swelling,  that 
it  is  not  usually  a  dilatation  of  Wharton's  duct,  as  was  formerly 
taught.  It  is  painless,  but  interferes,  to  a  greater  or  less  extent 
according  to  its  sizo,  with  the  movements  of  the  tongue  in  sjieech 
and  deglutition.  Sonn'times  these  cysts  attain  a  large  size  and 
extend  deeply  in  the  neek,  presenting  Inflow  the  jaw.  Trt^ttmcnt. — 
After  painting  the  parts  with  a  twenty  per  cent,  solution  of  cocaine, 
a  iMii-tion  of  tlie  cyst- wall  should  be  }»inehed  up  with  nibbed  foreeps, 
arid  a  gcjod-sized  piece  of  it  excised  with  curved  scissors.  A  d(>ep 
hold  must  be  taken  or  the  mucous  membrane,  which  adhraes  but 
loosely  to  the  cyst,  will  alone  1k»  eaught  up.  'llie  fluid  should  be 
s(iue«.'zed  out,  and  the  lining  membrane  cauterized  with  a  stick  of 
nitrate  of  silver,  and  the  oiKjning  kept  free  by  the  daily  passage  of 
a  probe,  so  that  healing  may  take  place  from  the  Iwttom.  If  a 
mere  incision  is  made,  the  cyst  is  nearly  sure  to  fill  again.  A  seton 
will  sometimes  answer,  but  it  is  not  always  reliable ;  if,  therefore, 
the  treatment  above  indicated  fails,  the  cyst  should  be  dissects 
out. 
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Bursal  and  debhoid  otsts. — Paihcioffy. — These  oyBts,  which 
contain  a  glaiiy  fluid  or  a  grumous,  sebaceous  material,  project  both 
under  tho  tongue  and  in  the  neck  below  the  jaw.  Those  in  the  middk 
line  of  the  nock  or  tongue  may  be  due  to,  1.  Enlargement  of  the 
hyoid  bursa,  2.  Dermoid  formations,  and  3.  Bemains  of  the  thyroid 
duct  {His's  dud).  In  tho  last  case  they  are  situated  (a)  near  the 
foramen  circum,  bulging  imder  the  tongue,  or  (6)  in  the  neck,  pro- 
jecting perhaps  as  low  as  the  2)yramidal  or  middle  lobe  of  the 
thyroid  body.  Those  on  one  side  of  the  neck  are  dermoid  formations 
in  the  regions  of  the  branchial  clefts.  As  they  increase  in  size,  they 
send  prolongiitioiis  in  various  directions,  and  sometimes  become 
connected  with  the  carotid  sheath.  Signs. — The  middle-line  cysts 
form  fluctuating  swellings  in  the  fnmt  of  the  neck,  and  when  due 
to  enlargement  of  tho  hyoid  biu*sa  ai'e  often  translucent.  In  the 
lateral  cysts  fluctuation  may  sometimes  be  obtained  by  one  finger  in 
the  mouth  and  another  on  the  cyst  in  the  neck.  When  they 
extend  to  the  sheath  of  the  great  vessels  the  pulsation  of  the  carotid 
may  be  communicated  to  them.  Treatment. — The  bursal  cysts 
should  be  removed  through  a  vertical  incision  over  them  in  the 
middle  line  of  tho  nock.  The  dermoids,  when  they  project  imder 
the  tongue  and  are  not  too  large  and  apparently  moveable,  may  at 
times  be  shelled  out  through  an  incision  in  the  floor  of  the  mouth 
to  prevent  scurring.  Otherwise  they  must  be  dissected  out  through 
an  incision  in  tho  nwk. 

DISEASES  OF  THE  TOXOUE. 

ToNOUE-TiE  is  due  to  the  tongue  being  more  or  less  tightly  bound 
down  to  tho  iloor  of  the  mouth  by  the  shortness  of  the  frsenum.  It 
is  apt,  when  well  marked,  to  interfere  with  sucking,  and  later,  with 
distinct  siieoch.  It  is  easily  remedied  by  dividing  the  frsenum  with 
probe-pointed  scissoi*s,  care  l)eing  tiiken  to  direct  the  points  downwards 
and  backwards  and  merely  to  notch  tho  free  border,  lest  the  ranine 
artery  be  wounded,  an  accident  which,  in  infants,  has  been  attended 
with  severe,  and  in  some  cases  fatal,  hicmorrhage.  If  the  division 
of  the  fra)num  is  too  free  the  tongiu>  may  loll  backwards,  pressing 
the  epiglottis  over  the  entrance  of  tlie  larj'nx,  and  produce  severe 
dyspnopa  or  even  fatal  asi)hyxia— "swallowing  the  tongue,"  as  it- 
has  lxH»n  called,  (^n  drjiwing  the  tongue  forwards  the  symptoms 
will  at  once  ceas<t ;  but  a  ligatiut)  should  be  passed  through  its  tip 
and  s«'curod  to  tho  cheek,  with  instructions  to  again  draw  the  tongue 
forwai-ds  with  the  ligature*,  should  the  sjniiptoms  recur. 

Nox-DiFFEKENTiATiox  of  tho  tongue  froHi  the  surrounding 
tissues  gives  rise  to  the  raro  malformaticm  in  which  the  tongue 
ap{>oars  bound  down  to  the  floor  of  tho  mouth.  This  condition  must 
not  be  mistaken  for  that  called  nnkyloijUtssiu^  in  which  the  tongue. 
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in  consequence  of  cicatricial  adhesions,  presents  a  similar  appearance. 
Division  of  the  adhesions  in  the  latter  case  will  do  much  to  remedy 
the  affection. 

Macroolossia,  or  hypertrophy  of  the  tongue  may  be  congenital 
or  acquired.  In  either  case  it  is  rare.  Signs, — The  whole  tongue 
is  uniformly  enlarged,  and  sometimes  so  much  so  that  it  presses 
foiwards  the  alveolar  process  of  the  lower  jaw  with  the  incisor  teeth, 
and  protrudes  from  the  mouth,  hanging  downwards  as  low  as  the  chin. 
When  thus  exposed  the  mucous  membrane  becomes  cracked,  spongy, 
and  bluish-red,  and  is  subject  to  repeated  attacks  of  subacute 
glossitis.  Pathology. — The  affection  appears  to  be  due  to  a  blocking 
of  the  lymphatics  at  the  base  of  the  tongue;  at  any  rate  the 
lymphatics  are  found  enlarged  and  distended  with  lymph,  and  the 
connective  tissue  is  increased  in  amount  and  infiltrated  with 
lymphoid  corpuscles.  It  appears  related,  therefore,  with  ele- 
phantiasis— a  condition  sometimes  found  co-oxisting  in  the  neck 
and  other  parts  of  the  body.  The  only  trentment  of  much  avail  is 
excision  of  pai*t  of  the  organ.  The  removal  of  a  Y-shaped  piece  has 
been  attended  with  excellent  results.  It  should  be  done  before  the 
teeth  and  jaw  have  been  deformed  by  the  pressure. 

Acute  parenchymatous  glossitis,  or  deep  inflammation  of 
the  tongue  may  be  duo  to  mercury,  fever,  iodism,  injury,  carious 
teeth,  stings  of  insects,  abscesses  beneath  the  jaw ;  sometimes  there 
is  no  apparent  cause.  Signs. — In  severe  cases  the  whole  tongue  is 
swollen,  and  protrudes  from  the  mouth,  interfering  with  speech  and 
deglutition,  and  sometimes  threatening  suffocation.  It  frequently 
ends  in  abscess.  It  is  often  attended  with  high  fever  and  salivation, 
and  may  be  quite  sudden  in  its  onset.  Treatment. — Should  a  brisk 
purge  and  the  milder  measures  applicable  to  acute  inflammations 
fail,  free  longitudinal  incisions,  which  need  not  be  deep,  should  be 
made  along  the  dorsum  of  the  tongue,  and  the  swelling  will  imually 
subside  in  a  few  hours. 

Suppuration'  and  abscess  sometimes  follow  an  attack  of  acute 
glossitis  ;  but  the  preceding  inflammation  may  be  so  slight  as  to  be 
overlooked.  The  abscess,  which  then  forms  a  firm,  tense,  elastic 
swelling  in  the  substance  of  the  tongue,  may  be  mistaken  for  a 
gumma  or  carcinoma;  but  the  diagnosis  is  readily  made  bj-  an 
exploratorj'  puncture.  A  free  incision  is  the  projx^r  ireutment,  the 
cavity'  filling  up  in  a  few  days. 

Chronic  superficial  glossitis,  also  known  as  psoriasis, 
ichthyosis,  or  leucoplakia  of  the  tongue,  is  a  chi-onic  inflammation 
of  the  mucous  membrane,  and  may  be  induced  by  sj'philis,  excessive 
smoking,  some  fonns  of  dyspepsia,  the  abuse  of  spirits,  jagged 
teeth,  &c.  It  begins  as  a  hypeitemia  of  the  papillarj-^  layer,  and 
presents  at  this  stage  slightly-raised  i-ed  patches  better  seen  if  the 
tongue  be  dried.    This  is  followed  by  excessive  gto^\\ioi  ^^SStL'^ic^xasL^ 
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the  cells  of  which  assume  a  homy  character,  and  the  patches  which 
were  previously  red,  become  bluish  white,  and  later,  opaque  white. 
Several  of  the  patches  may  now  coalesce,  covering  in  severe  cases 
the  whole  or  greater  part  of  the  dorsum  of  the  tongue.  It  is  this 
condition  to  which  the  term  psoriasis  has  l)een  a])plied  from  its  super- 
ficial i-esemblance  to  psoiiasirt  of  the  skin.  Still  later,  from  excessive 
heaping  up  of  the  epithelium,  the  surface  of  the  organ  becomes 
cracked  and  nodular,  simulating  7'c/i^/i//o^/*8,  anameby  whichithasalso 
been  called.  As  the  pathology  of  the  affection,  however,  is  distinct 
from  that  of  the  above-named  affections  of  the  skin,  it  would  be 
better  to  drop  these  terms,  and  to  call  the  affection  either  leucoplakia 
{white  patches)  or  chronic  glossitis.  After  variable  periods,  the 
hypertrophied  papillae  may  atrophy,  or  ulceration  may  occur :  or 
the  epithelium  may  grow  into  the  substance  of  the  tongue  and  the 
disease  become  epitheliomatous.  At  times  the  inflammation  does 
not  give  rise  to  an  increase  of  epitheliimi,  the  tongue  then  appearing 
smooth,  glazed,  and  red.  The  disease,  except  when  ulceration 
occurs,  causes  little  or  no  pain,  and  often  gives  rise  to  no  incon- 
venience ;  but  it  should  always  be  carefully  watched  for  any  sign  of 
its  becoming  epitheliomatous.  A  similar  condition  of  the  mucous 
surface  of  the  lips  and  cheeks  is  a  common  accompaniment, 
especially  in  smokers  {smoker's  ptitches).  Treatment. — All  sources 
of  irritation,  especially  smoking,  stimulants  and  condiments,  should 
be  avoided;  antisyphilitic  remedies  given  where  indicated;  and 
soothing  washes  of  chlorate  of  potash  or  boi*ax  applied.  Should 
any  of  the  leucoplakial  patches  show  signs  of  ulceration  the  whole 
patch  should  be  at  once  excised ;  or  should  signs  of  epithelioma 
already  be  present  the  whole  or  half  of  the  tongue  should  be  removed. 

Ulceration  of  the  toxgue  may  be  simple,  tubercular,  s}7)hilitic, 
lupoid,  or  epitheliomatous.  Aphthous  ulceration,  and  that  following 
mercuiial  salivation,  have  been  described  imder  stomatitis. 

Sim  pic  ulceration  may  dej^nd  on  digestive  disturbance  {dyspeptic 
ulcer)  or  on  irritation,  as  of  a  sharp  or  carioun  tooth,  hot  pipe  stem, 
&c.  {dental  or  irritable  nicer).  Both  varities  are  generally  supei-ficial, 
and  unattende<l  with  the  induration  and  infiltmtion  characteristic 
of  epithelioma.  The  dyspeptic  ulcer  usually  occurs  on  the  dorsum 
of  the  tonguo  near  the  tip.  The  ulceration  is  sometimes  extensive 
and  multiple,  and  is  often  aecom]>anicd  by  some  sui)erficial  glossitis 
at  other  parts  of  the  tongue.  The  dental  ulcer  is  situated  on  the 
side  of  tlu'  toiigut»,  and  generally  corresj^nds  with  a  (various  or 
shar])  tooth.  At  first  it  may  l>e  a  mere  superficial  red  abrasion,  but 
if  neglected,  it  becomes  a  distinct  ulcer,  irregular  in  shape,  and  sur- 
roundtMl  with  an  inflammatorj'  area.  The  edges  are  abrupt  and  a 
little  raised,  but  not  everted;  the  base  is  depressed,  sloughing,  and 
sometimes  }>hage(Uenic,  but  not  indurated  unless  the  ulcer  has 
existed  some  time,   when  it  may  become  callous.    It  is  always 
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unattended  with  infiltration.  Treatment,  — In  the  dyspeptic  ulcer  the 
diet  and  bowels  must  be  carefully  regulated,  bismuth  or  soda  in 
infusion  of  calimiba  given  internally,  and  soothing  washes  or  borax 
and  honey  applied  locally.  Caustics  must  be  avoided.  In  the 
denial  ulcer  any  offending  tooth  must  be  filed,  stopped,  scraped,  or 
extracted,  in  short,  every  source  of  ii'ritation  removed.  The  ulcer 
will  then  rapidly  he-il,  but  if  neglected  it  may  become  epithelio- 
matoos.  On  the  first  appearance  of  infiltration,  therefore,  free 
excision  is  imperative. 

Tubercular  ulceration  of  the  tongue  is  rare,  and  generally  occurs 
in  young  adult  males,  the  subjects  of  phthisis  or  of  general  tuber- 
culosis. It  usually  begins  as  a  smtill  pimple  or  nodule  on  the  dorsum 
of  the  tongue,  especially  near  the  tip.  This,  after  a  short  time, 
breaks  down  into  a  round,  oval  or  irregular,  painful  ulcer.  The 
edges  are  slightly  raised,  vertical,  inverted,  or  undermined,  some- 
times slightly  thickened,  but  never  everted  or  gi-eatly  indurated. 
The  base  is  uneven  or  nodular,  and  covered  with  coarse,  pinkish- 
grey  granulations,  or  with  a  grey  or  yellow  shreddy  slough.  Some- 
times several  smaller  ulcers  appear  around  the  one  first  formed,  and 
coalesce  with  it.  The  ulceration  usually  progi*esses  in  spite  of 
treatment,  the  patient  dying  of  phthisis  or  other  tubercular  affection. 
The  absence  of  glandular  enlargement,  of  induration,  and  of  signs 
of  syphilis,  along  with  the  presence  of  tubercle  elsewhere,  and  the 
characters  given  above  shoiild  serve  to  distinguish  it  from  syphilitic 
and  epitheliomatous  ulceration.  Treatment  has  hitheiix)  been  of 
little  service.  The  ulcer,  however,  may  be  soothed  by  Femer's 
snuff  or  cocaine ;  or  if  the  constitutional  state  does  not  forbid,  it 
may  be  scraped  with  a  Volkmann's  spoon  and  dusted  with  iodoform, 
cauterized  with  nitrate  of  silver,  or  cut  out.  The  usual  constitutional 
treatment  for  tubercle  should,  of  course,  at  the  same  time  be  employed. 

Syphilitic  ulceration  may  be  divided  for  practical  purposes  into 
the  superficial  and  deep ;  the  former  commonly  occuring  in  the 
early,  the  latter  in  the  later  stages  of  s>T)hilis.  [a)  The  superficial 
ulccrn  affect  the  side  of  the  tongue,  and  are  frequently  associated 
with  similar  ulcors  on  the  lips,  cheeks,  palates  gii»i'*'»  ^md  fauces. 
They  are  usually  of  an  oval  or  iiregular  shajK)  and  have  shaq)ly  cut 
edges,  an  ash-grey  base,  and  a  surrounding  areola  of  inflaumiation. 
They  readily  disapp<jar  under  the  influence  of  mercurj',  and  the 
local  application  of  a  lotion  of  nitrate  of  silver  or  chromic  acid. 
These  ulcers  are  som(>times  associated  with  a  heaping-up  of  epithe- 
lium similar  to  that  which  occurs  in  mucous  tubercles.  (/>)  T'he 
deep  ulcers  are  due  to  the  breaking  down  of  syphilitic  gummata. 
They  generally  occur  m  the  centre  of  the  dorsum  of  the  tongue  as 
deep  irregular  excavations,  with  raised,  slightlj'  concave  or  imder- 
mined  edges,  and  a  base  covered  with  a  yellow  slough  and  debris  of 
breaking-down  tissue.     They  ai^e  usually  suiTouuded  \j\l\i  \sl  \<^ 
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areola.  On  healing,  they  leave  characteristic,  cracked,  or  stellate- 
looking  scars.  Their  situation  at  or  near  the  middle  of  the  tongue, 
the  absence  of  induration  and  of  glandular  enlargement,  the 
history  of  the  previous  gummatous  swellings  and  of  syphilis,  and 
their  amenability  to  anti-syphilitic  remedies,  should  serve  to  dis- 
tinguish them  from  squamous  or  other  forms  of  carcinoma.  Treat- 
ment,— Large  doses  of  iodide  of  potassium,  combined  with  quinine 
if  the  constitution  is  at  all  broken,  and  the  local  application  of  a 
cleansing  gargle,  as  chlorate  of  potash,  will  rapidly  cause  them  to 
heal.  The  scars  left  by  these  ulcers  sometimes,  though  rarely, 
degenerate  into  epithelioma.  Should  any  induration  therefore 
appear  in  them,  their  free  removal  with  the  knife  should  at  once  be 
undertaken. 

J. lipoid  ulceration  of  the  tongue  is  very  rare.  I  have  only  seen 
one  case  duiing  an  experience  of  twenty  years  at  St.  Bartholomew's 
Hospital.  This  was  imder  the  care  of  my  colleague,  Mr.  Butlin. 
The  case  occurred  in  a  yoimg  girl  with  veiy  extensive  lupus  about 
the  nose,  lips,  and  mouth.  Scraping  with  a  Volkmann's  spoon  was 
the  treatment  adopted. 

EjritheliomaUnis  ulceration  is  due  to  the  breaking  down  of  squamous 
carcinoma.  It  is  described  under  ulceration  instead  of  amongst 
new  growths,  as  in  consequence  of  the  irritation  from  the  teeth, 
food,  and  the  movements  of  the  tongue,  epithelioma  in  this  situation 
very  rapidly  ulcerates,  even  if  it  does  not  begin  as  an  ulcer ;  hence 
it  is  from  other  ulcers  rather  than  from  new  growths  that  it  has  to 
be  distinguished.  It  is  much  more  common  in  men  than  in  women, 
and  seldom  occurs  under  the  age  of  forty.  Often  it  is  due  to  the 
irritation  of  a  carious  or  sharp  tooth,  and  then  begins  as  a  dental 
ulcer ;  or  it  may  arise  in  the  scar  left  by  a  sj'philitic  ulcer,  or  follow 
upon  the  condition  of  the  tongue  known  as  chronic  supei-ficial 
glossitis.  Occasionally  it  begins  as  a  wart  or  pimple  in  patients 
in  whom  no  cause  for  it  can  be  assigned.  It  is  most  common  on 
the  side  of  the  tongue  opposite  the  molar  or  bicuspid  teeth.  The 
ulcer  is  iiTcgidar,  with  raised,  sinuous,  hard  and  everted  edges,  and 
an  uneven,  exaivatcd,  or  wartj'  base ;  while  the  tissues  around  are 
mfiltrated  and  indiu^ted.  Its  growth  is  generally  rapid,  and 
att4?nde<l  with  neuralgic  pain  and  copious  salivation.  If  allowed  to 
take  its  course  it  sjircads  backwards  to  the  pillars  of  the  fauces, 
downwards  to  the  floor  of  the  mouth,  and  inwards  to  the  opposite 
half  of  the  tonj^ue ;  whilst  the  submaxillaiy  lymphatic  glands,  and 
later  the  lymphatic  glands  in  the  neck  become  enlarged,  and  the 
parts  alx>ut  the  angle  of  the  jaw  infiltrated  and  matted  together  by 
the  dis<3ase.  S<»condary  ulcers  then  form  from  the  breaking  down 
of  the  glands  in  the  neck,  and  the  patient  dies,  worn  out  by  pain  and 
initation,  or  exhausted  by  haemorrhage ;  but  like  squamous  car- 
dnoma  in  other  parts  it  seldom  becomes  disseminated  in  distant 
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organs.  Trmiment, — Early  and  free  extirpation  ought  in  every 
instance  to  be  undertaken,  but  even  then  a  recurrence  in  the  glands 
of  the  neck  is  only  too  frequent.  When  the  disease  has  attained 
some  magnitude,  the  propriety  of  removal  becomes  a  question,  and 
opinions  differ  under  what  circumstances  it  ought  to  be  attempted. 
Its  removal  is  contra-indicated : — 1,  when  it  has  extended  so  far 
backwards  that  the  finger  cannot  reach  healthy  tissue  beyond  it ; 
2,  when  it  is  firmly  and  extensively  adherent  to  the  jaw  ;  3,  when 
the  tongue  is  firmly  bound  down  to  the  floor  of  the  mouth ;  4,  when 
the  glands  not  only  below  the  jaw,  but  deep  in  the  neck,  ai-e  much 
implicated ;  and  5,  when  the  patient  is  too  weak  or  enfeebled  by  age, 
or  emaciated  from  the  disease  itself,  or  from  disease  of  other  organs, 
to  stand  an  operation.  Moderate  enlargement  of  the  glands, 
slight  adhesion  to  the  jaw,  and  some  infiltration  of  the  floor  of  the 
mouth,  do  not,  in  my  opinion,  forbid  an  operation  (especially  if  the 
patient  is  suffering  from  much  pain,  and  is  otherwise  in  good 
health),  provided  the  whole  of  the  disease  with  the  enlarged  glands 
can  be  got  away.  Where  the  disease  is  regarded  as  beyond  the 
reach  of  extirpation,  the  pain  and  salivation  may  often  be  relieved 
by  removing,  not  only  decayed,  but  sound  teeth  that  may  be 
irritating  the  growth,  or  by  stretching  or  dividing  the  gustatory 
nerv«.  This,  which  however  is  sometimes  impracticable  on  account 
of  the  extension  of  the  growth,  may  be  done  by  making  a  small 
incision  transversely  from  the  last  molar  tooth  through  the  mucous 
membrane  to  the  side  of  the  tongue,  then  passing  an  aneurysm 
needle  into  the  wound,  and  hooking  up  the  nerve,  which  is  here 
quite  superficial.  ( 'ocaine,  or  morphia  and  glycerine,  may  be  painted 
on  the  part,  whilst  the  patient's  remaining  span  of  life  may  be 
rendered  bearable  by  increasing  doses  of  opium  or  morphia. 

Tumours  of  the  tongue. — PapiUonwtou»  or  irarty  ffrowths  are 
not  uncommon,  and  may  be  distinguished  from  epithelioma,  into 
which  they  are  liable  to  degenerate  as  age  advances,  by  the  absence 
of  induration  about  their  ]>ase.  Tliey  should  he  freely  removed  by 
the  knife  or  scissors.  Vasriiiar  tumours  or  mtri  and  lymphanyiomaUi 
are  occasionally  met  with,  and  maybe  destroyed  by  the  galvano- 
cautery,  or  removed  by  the  ligjiture  or  knife.  Fibrous,  fi^ttijy 
mi/xomaiou8y  adenoinntouHy  sarcomatouSy  and  carcinomafous  tumours 
other  than  the  8<iuamous  variety,  which  has  already  been  described 
under  epitheliomatous  ulceration,  are  too  rare  in  the  tongue  to  call 
for  further  remark.  For  mucous  tulyercles  and  gummata  see  Syphilis 
of  the  Tongue. 

Sypjiilis  of  the  tongue  may  occur  as  :  1.  Primary  chancre. 
2.  Mucous  tubercles.  .3.  Supei*ficial  glossitis.  4.  Superficial  and 
deep  ulccTation ;  and  o.  Gummata.  Primary  chamtrsy  which  are 
very  rare  in  this  situation,  require  no  description.  Murous  tuherrhs 
consist,  as  elsewhere,  f>f  heapings  up  of  epithelium  ovex  vcnSV\.v^\i^ 
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and  enlarged  papillae,  and  appear  as  flattened  elevatjons  of  a  greyiah- 
white  colour.  They  are  generally  present  on  the  palate  and  Gauoee 
at  the  name  time.  Mercury  intemall}',  and  black  wash  locally, 
cause  them  rapidly  to  disappear.  Snprrfinal  tilottitis  andiheatiper- 
fifia!  and  dn-p  uhmitiinia  have  alreatly  bc«n  deecribod.  Gummat-x 
occur  aH  hurd,  globular  maeiHca  in  the  fibroUH  tissue  of  the  septum, 
and  also  in  the  substance  of  the  muscles.  They  may  be  single  or 
multiple.  The  mucous  membrane  covering  them  is  at  first  natural 
in  appenmnce.  but,  as  the  gumma  giittens,  it  giveaway,  and  a  deep 
syphilitic  ulcer  is  produced.     Iodide  of  potassium  in  the  remedy. 

Excision  of  the  tongue  may  be  performed  in  many  ways. 
Only  those  methods  in  most  general  use  will  lie  here  described, 
Tliey  will  be  nmcidered  under  the  heailn  of,  cucision  with  (1)  the 
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knife.  {2)  the  I'crascur,  (3)  the  scismirp,  (4)  thi'  giil\  ano-cauten'. 
The  tonijue  is  also  frequently  excised  lumultuncously  with  infiltrated 
plandf  through  an  incision  in  tlio  side  of  the  neck  hy  (.'i)  Koeher'x 
mctlKxI. 

1'.  Ei-inuii  ifith  thv  knifi;  on  account  of  the  profuse  hemorrhage 
which  attends  it,  is  only  applicable  when  the  anterior  portion  of  ttie 
tuii(;ue  leiiuires  removal.  The  tongue  wbould  be  well  drawn  forward 
ami  the  distiued  jHirtion  cut  away  with  one  sweep  of  the  knife,  and 
the  bleedin{{  vctMcls  tied. 

■2.  Tlir  frniiriir  is  inuch  h'ss  uHcd  than  formerly.  The  mouth 
having  l"'en  widely  oj^iied  by  a  gag,  two  ligatures  are  passed 
through  the  tongue,  one  on  either  side  of  the  tip,  and  the  mucous 
menibmne.  where  it  is  reflected  from  the  tongue  to  the  jaw,  is 
divided  with  m-inaon  along  with  some  of  the  fibres  of  the  genio- 
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^yo-glosRUfi.  The  mucous  membrane  covering  the  dorsum  of  the 
tongue  is  next  divided  in  the  middle  line  by  a  bistoury  from  the 
tip  as  far  back  as  to  bo  well  beyond  the  disease.  This  allows  the 
tongue  to  be  readily  «plit  with  the  fingers  into  two  halves.  The 
coni  of  the  oci'aseiu'  is  now  passed  over  one  half,  and  well  behind 
the  disease,  and,  if  the  whole  tongue  is  to  be  removed,  the  cord  of 
a  second  ecraseiu*  over  the  other  half.  The  cord  being  tightened  by 
screwing  up  the  rcraseur,  the  tongue  is  cut  through.  The  lingual 
iii*ter\',  with  the  gustatory  ner\'e,  is  drawn  out  in  the  form  of  a 
loop  by  the  coi"d  of  the  I'craseur  (Fig.  2'M)),  A  ligature  should  be 
l)a88iHi  round  the  artery  with  an  aneiuysm  needle,  and  the  artery 
severed  in  front  of  the  ligature.  The  anterior  part  of  the  tongue 
will  now  come  away,  lea\'ing  the  ligature  on  the  artery  in  the  stump 
of  the  tongue.  The  above  is  a  slight  modification  of  the  operation 
introiluced  by  Mr.  Morrant  Baker. 

3.  ExrUiim  li'iih  the  8rh8or9  (Whitehead's  method),  consists  in 
drawing  the  tongue  well  forward  by  two  ligatures  through  its 
tip,  dividing  the  fnenum,  splitting  the  tongue  as  described  above,  • 
and  then  separating  the  diseased  half  from  its  attachments,  begin- 
ning from  below  by  a  series  of  short  snips  with  blimt-pointed  scis- 
sors, clamping  or  tying  the  lingual  arterj',  if  seen,  before  it  is 
divided,  or  else  immediately  it  is  cut.  The  lingual  arter}"  lies 
immediately  below  the  muscle-substance  about  a  quarter  of  an 
inch  from  the  middle  line.  If  the  disease  involves  both  sides  of 
the  t(mgue  the  opposite  half  can  next  be  removed  in  the  same 
way.  To  prevent  hromorrhage  during  the  o|)eration,  some  Surgeons 
first  tie  the  lingual  artery  in  the  neck,  whilst  others,  for  fear  of 
blood  entei-ing  the  trachea,  perfonn  tracheotomy,  and  plug  the 
tmchea  with  ILihn's  tampon  cannula,  or  mei-ely  introduce  an 
ordinary  tracheotomy  tube,  and  plug  the  phar^'nx  firmly  with  a 
sponge  during  the  operation.  All  such  measures  are,  however,  in 
my  opinion  quite  unnecessary,  and  only  add  to  the  danger  of  the 
oi)eration.  Should  bleeding  occur  it  can  always  be  arrested  tem- 
porarily by  merely  passing  the  finger  into  the  pharjiix  and  pressing 
the  tongue  against  the  inner  surface  of  the  jaw,  and  then  as  soon 
as  tlio  mouth  has  been  sponged  clear  of  blood  the  bleeding  vassel 
can  b(»  seizo<l  and  tied.  Or  Lockwood's  clamp  for  compressing  the 
lingual  artery  may  be  used  during  the  oi)eration  if  the  Surgeon  is 
at  all  nervoiLs  of  bleeding,  the  only  objection  to  it  being  that  it  is 
a])t  to  get  a  little  in  the  opt^rator's  way.  Some  Surgeons  operate 
with  the  head  hanging  over  the  end  of  the  table,  so  that  the 
])loo<l  may  not  run  down  into  the  throat.  When  Hahn's  cannula 
is  used  it  is  often  kept  in  for  several  days  after  the  operation  for  the 
])urpose  of  excluding  septic  discharges  from  the  air-passages  and  so 
preventing  septic  pneumonia.  The  advantages  of  tjie  scissors  over 
the  eeraseur  are  that  a  cleaner  cut  siurface  is  left  and  confifi«^<e^^^V5 
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that  the  Surgeon  can  l)e  more  certain  of  ha\'ing  removed  the  whc^le 
of  the  disease,  that  less  sloughing  occurs,  and  that  the  operation  10 
more  (luickly  poHonned.  Where,  however,  the  tongue  is  adherent 
to  the  floor  of  the  mouth  and  hence  cannot  be  drawn  forward,  or 
the  mouth  cannot  he  opened  sufficiently  wide,  or  the  light  is  had,  or 
a  reliable  assistant  is  not  at  hand,  removal  with  the  scissors  is  at- 
tended with  considerable  difficulty,  and  under  these  circunistances 
removal  with  the  ecrasour  will  he  found  safer.  As  regards  the 
amount  of  slouj^hin*?,  1  am  not  convince<l  that  more  attends  the 
use  of  the  eci-ascur  than  the  scissors,  and  if  care  is  taken  to  pass 
the  conl  of  the  ccraseur  well  beyond  the  disease,  as  complete  a 
removal  can  1k>  ensured. 

4.  Ksnshm  with  the  ffalmuo-rnuftri/  is  strongly  recommended  by 
some  Siu'geons,  but  is  open  to  the  serious  objection  that  it  is 
liable  to  bo  follow(Hl  by  w^condarj'  hiemorrhage  on  the  separation 
of  the  sloughs. 

Whatever  operation  is  undeitaken,  it  will  be  facilitated  when  the 
■  disease  is  far  back  by  splitting  the  cheek  from  the  angle  of  the 
mouth  to  the  masset^.»r  muscle ;  whilst,  if  the  disease  has  invaded 
the  lK)no,  the  lower  lip  may  be  vertically  divided  in  the  middle 
line,  the  incision  contimuKl  on  each  side  for  a  short  distance  along 
the  lower  Ixirdor  of  the  mm  us  of  the  jaw,  the  soft  parts  dissected 
up,  and  the  infiltmted  Ixme  removed  by  the  saw  or  bone-pliers. 
Division  of  the  lower  jaw  in  the  middle  line  and  sejMiration  of  the 
two  halves  is  a  useful  proc4.^luro  when  the  floor  of  the  mouth  is 
implicated  and  the  disease  extends  far  back.  The  jaw  should  be 
united  at  the  conclusion  of  the  o])eration  by  silver  wire  or  by  ivory 

T).  Korhtr6  ojtrrafvm. — This  is  an  ex<'e4»dingly  useful  method  of 
excising  ono  half  of  the  tongue  together  with  the  infiltrated  glands 
when  the  disease  extends  far  ba<'k  and  is  limited  ta  one  side  of  the 
organ.  Make  an  incision  from  the  mastoid  process  to  the  hyoid 
l>one,  and  thence  to  the  symphysis  of  the  jaw.  I  )ivide  the  platysma  ; 
tie  the  facial  artery  ;  extirpate  the  submaxillary  lymi)hatic  glands, 
and  esiK'cially  the  gland  over  the  cai-otid  sheath  :  tie  the  lingual 
ortxTV  where  it  dips  behind  the  hvo-glossus ;  extiq)ate  the  sub- 
maxillary salivary  gland  ;  divide  tln'  mylo-hyoid  muscle  ;  remove 
the  sublingual  gland,  and  cut  through  the  mu<'ous  membrane  of 
the  floor  of  the  mouth.  The  tongue  will  now  Im»  ex]M)sed  as  far  as 
its  root;  s]>lit  it  down  the  middle  line;  draw  th(»  affectcnl  half  out 
of  the  wound,  and  sev<'r  it  from  its  connections  well  l)ehind  the 
disease  with  scissors. 

During  the  removal  of  the  tongue  chloroform  should  be  ad- 
ministered by  a  tube  passed  through  the  nose  (Junker's  method), 
or  if  tracheotomy  is  performed  and  the  trachea  plugged,  through 
the  cannula. 
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The  u/ter-treatmfiit  consists  in  dusting  the  stump  with  iodoform, 
or  painting  it  with  Whiteheikd'a  iodoform  Tarnish,  packing  the 
mouth  with  iodoform  gaiue,  or  troquontly  syringing  it  with 
CWdy's  fluid  or  other  antiseptic  lotion.  Some  Surgeons  recom- 
mend feeding  with  a  tube  ptUMod  through  the  moutL  or  noee  for 
the  fiTHt  few  diivH,  or  hy  thu  rectum.  Thp  nasal  tub»,  however,  is 
often  u  HOuTc*  of  great  irritation,  and  feuding  is  bettor  accom- 
plished by  a  apooii  or  "feeder"  prnt^ed  well  to  the  buck  of  the 
mouth.  It  if  well  to  leave  a  ligature  through  the  Ntumji  of  the 
tongue,  HO  that  should  recurrent  hiumorrhuge  occur,  the  etump 
mnv  be  (huwii  forwards  and  the  bleeding  vessel  more  easily 
uecured. 


rest  of  develop- 


blSEASES  OF  THE  UVVI..S,   PALATE,  FAUCES  AKI)  TOH3IL8. 

UvuLiTiij,  or  iiiflitmmittioii  of  the  nvulu,  is  a  frequent  accom- 
pttnimont  of  phiir^iigenl  catnrrh.  The  uvula  appcarH  red,  swollen 
and  (sdemutoUH,  und  often  considerably  elcingated.  If  the  inflam- 
mation does  not  yield  to  the  remedies  employed  for  the  catarrh, 
Hcoiificatioii  should  be  i>ractiBed. 

Elosoatiom  of  the  uvul.\.  muy  deiwnd  upon  chronic  catarrh 
of  the  pharynx,  or  iiiKin  conditions  siniilai'  to  those  leading  to 
chronic  enlHrgement  of  the  tonsils.  The  etongiited  uvula  may 
come  into  contact  with  the  back  of  the  tonguo  or  even  with  the 
mucous  meinbruno  of  the  lorj'nx,  and  in  either  case  ie  productive 
of  a  tivublesouie  tickling  cuugh.  If  astringents  fail,  the  end  of 
the  uvula  may  be  amputated. 

Cleft  palate  is  a  congenital  defect  due  to  ic 
ment  of  the  proceMses  which  normally  grow  iii' 
wards  ^m  the  Hupeiior  maxillary  and  palate 
bones,  and  meeting  eutli  other  and  the  vomer 
in  the  middle  line,  and  the  premaxillury  bono 
ill  front,  form  tlie  hard  and  soft  imlatc.  This 
arrest  of  deveh)pment  may  be  cumplet  , 
fissure  extending  in  the  middle  line  thi'ough 
tile  uvula  and  the  soft  and  hard  julatv,  a:id 
hence  through  the  alveolar  process  in  the  line 
of  entun.'  eitht-r  on  one  or  both  sides  of  the  | 
preniaxillarj-  bone  (l''ig,  2S7).  It  will  i 
cose  bo  generally  combined  with  double  or  single 
hare-lip  r(;siMK:tively.  When  the  ai'rost  is  only 
partial,  the  cleft  may  extend  through  the  uvulu  alone,  or  through 
the  Hoft  (nilate  us  well,  or  through  the  soft  paluto  and  part  of 
the  liaiil :  whilst  in  other  iustaacee  the  alveolar  process  only  on  one 
or  both  sides  of  the  :niddle  line  may  be  notched,  as  occurs  eu  uKjdU. 
u)  horo-lip.    The  vomer,  which  ia   coutuiuo'ua  \ii  IywwV.  'sX'On.  ■&* 


Fiu.237.— ThelinM 
ol  Huture  in  the 
liard  palate. 
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premaxillary  bone,  either  pi-esente  a  free  border  in  the  middle  of 
the  cleft,  or  is  attached  to  one  or  other  margins  of  the  cleft.  The 
cousetjuences  of  cleft  palate  varj"  with  the  age  of  the  patient  and 
extent  of  the  cleft.  In  infancy,  suction  and  deglutition  are 
seriously  interfered  with;  whilst  lat«r,  the  voice,  articulation, 
taste,  smell,  and  hearing,  may  all  bo  impaired. 

Treatment, — The  infant,  if  unable  to  take  the  breast  in  an  erect  or 
semi-reciunbent  i>osture,  must  bo  fed  with  the  mother's  milk  by  a 
spoon  passed  well  to  the  back  of  the  mouth,  or  by  a  feeding-bottle 
with  a  large  teat  to  act  as  a  plug  to  the  cleft.  The  ojwration  for 
the  cure  of  the  deformity  should  be  undertaken  before  the  child 
begins  to  speak,  which  is  gononilly  about  a  year  later  than  iisiial : 
but  not  in  infancy,  as  bleeding  is  then  badly  borne,  and  the  cleft 
of  the  bony  palate  diminishes  in  width  during  the  first  three  years 
of  life.  Infants,  moreover,  are  verj'  liable  to  such  ailments  as 
catarrh  of  the  ])har^iix  and  lungs,  and  cougliing  and  sneezing 
tend  to  tear  the  parts  asunder.  The  cleft  in  the  hard  and  soft 
])alate  should  be  closed  at  the  same  time.  Hare-li]),  if  present, 
should  be  operated  on  in  infancy. 

SUiphylorraphij  or  closure  of  the  soft  jniiate.     Chloroform  having 


Fjo.  238. — Smith's  gng  for  cleft  palate,  with  key. 

been  given  by  Juuker*s  appanitm*  with  the  tube  i>asstHl  through  the 
nose,  and  the  mouth  widely  opened  by  a  Smith's  gag,  which  de- 
presses the  tongue  at  the  same  time  (Fig.  238),  one  end  of  the  bifid 


Fiu.  239. — Smith's  nce<llc  for  passiiig  wire  sutures  in  cleft  palate. 

uvula  is  seized  with  long  force]>s,  and  the  edge  of  the  cleft  pared 
from  below  ui)wards,  and  the  i)aring  re]»eated  on  the  opposite  side. 
Tlie  uvula  and  the  lower  jmrt  of  the  palate  are  then  miited  with 
horsehair,  th(i  upper  part  with  silver  wire.  The  wire  sutures  an* 
best  passed  by  Smith's  needle,  by  which  they  can  Ik?  carried  through 
both  sides  of  the  cleft  by  one  transit  of  the  needle.  This  netnlle, 
(fhowu  in  Fig,  239,  has  **  a  small  reeV  vvlUc\ieA.\»la\\\v\  t\\^  Wudle  to 
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hold  the  wire,  and  a  small  flerratod  wheel  half  way  up  the  handle 
to  protrude  the  wire  from  its  tubular  jwint.**  The  horsehair  may- 
be passed  across  the  cleft  by  the  needle  shown  in  Fig.  240,  and  as 
the    point   of  the   needle   protrudes  from   the  palate,  the  end  of 


Fio.  240. — Smith's  palate  needle  for  passing  horsehair  sutures  in  cleft 

palate. 

the  hoi'sehair  is  seized  and  drawn  out  by  nibbed  palate  forceps 
or  by  the  sutui*e-catcher  (Fig.  241),  and  the  needle  withdrawn. 
The  silver  sutures  should  be  fastened  by  the  wiro-twister 
(Fig.  2U)  and  cut  off  short,  cjire  being  taken  to  hold  the  edges 


Via.  241. — Suture-catcher. 

of  tho  cleft  niert»ly  in  ajiposition  and  not  to  apply  any  tension^i 
The  horsehair  should  be  tied  with  a  treble  Sui*geon's  knot.  When 
the  jmi-ts  have  boon  brought  together  any  imdue  tension  should  bo 
relieved  by  making  latei*al  incisions  through  each  side  of  the  soft 
palate  panillel  to  the  cleft  and  just  internal  to  the  hamular  process 


Fio.  242. —Wire-twister. 


with  a  tenotinno  on  a  long  handle.  By  these  incisions  the  levator 
imlati  muscles  arc  divided.  The  palato-pharyngei  may  also  be 
divided  if  uecessaiy  by  notching  the  posterior  j^illars  of  the  fauces 
with  scissors. 

Uranoplasty y  (tr  closure  of  the  hard  palate.  The  soft  palate 
having  been  previously  brought  together  in  the  way  described, 
the  openition  on  the  hard  may  be  begun  at  that  stage  whei-e  the 
tension  becomes  such  that  the  soft  parts  am  no  longer  be  brought 
together.  The  edges  of  the  cleft  having  been  pared,  an  incision 
from  a  <iuarter  to  thi*ee-quarters  of  an  inch  long  should  be  made 
on  either  side  of,  and  parallel  to,  the  cleft  through  the  muco- 
periosteum  down  to  the  bono  (Fig.  243  E,  e).  The  incisions  should 
fall  a  little  distance)  from  the  alveolar  piXKjess,  so  as  to  av(nd 
wounding  the  anterior  palatine  ar  er\\     Into  one  of  tk«A<i  vvL<i\>a\ssvv>^ 
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ktuid  iDcisious,  E,  K. 
through  the  muoo-| 
Mteum,  iu  the  oiieii 
for  cleft  of  lur  J  jm 
Tb«  dotted  liu«  indi< 
the  line  of  junction  of    i 


a  TOMpabory  at  an  aneurysm  needle  with  a  short  ouire  should  be 
introduced,  aud  the  muoo'perioeteum  separated  from  the  bone 
■long  the  whole  length  of  the  cleft  in  the  hard  palate,  avoiding  the 
neighbourhood  of  the  posterior  ]>alBtino  forami^n  through  which 
the  anterior  palatine  artery  ruii8.  Xho  iLttuchiiicnt  of  the  muoo- 
periosteum  to  the  jMiaterior  umrgiit  uf  tho  hard  palate  should  be 
divided  with  curved  scisH'jrs  passed  through  the  cleft  and  behind 
the  soft  palate,  which  should  he  drawn  forwiinls  to  facilitate  this 
step  of  the  operation.  I'ressure  uhould  be  maile  upon  the  parts 
with  a  small  eiwngo  by  on  assistant, 
whilst  the  muco-iicrioHteuin  is  being 
separated  in  Uke  manner  on  the  opposite 
side.  Wire  sutures  should  now  be  passed 
in  the  way  described  for  uiiiting  the  soft 
jialate,  and  any  tendon  relieved  by  pro- 
loTiguig  the  cuts  made  for  the  introdtic- 
tion  of  the  i-asjiatoiy  forwards  or  back- 
wards OS  the  case  may  re<(uire.  Uce- 
niurrhuge,  though  often  fhur]),  is  seldom 
severe,  and  maj-  generally  be  stopped  by 
pressure  or  syringing  with  ice-eold  water, 
the  hfud  being  turned  over  to  one  side  to 

-p»w.,',  .1  n.  '•'."'«  J"  ""i";;  "■■  ;' !'  '»^«'"'* 

senouH,  by  plugguigtnc  ]>ustenor]>alatuie 
canal  with  a  small  i)eg  of  wood. 

A/ter-trfaliHfat. — The  )>utient  should  be 
fed  on  iced  milk  for  the  first  few  daj's, 
!    and   then   on   soft  food  for  a   fortnight. 
SS."di;~.."    Tl»    ."t«»,  „.,.  b.  1.K  in  tor   ll™, 
(Brvant-B  Suntcry. )  vvvkn  or.i mouth ;  it  the  jiutient is  unruly 

they  should  be  removed  under  chloroform. 
The  cleft  ought  to  heiil  by  the  first  iiitt'iition,  and  tho  lateral  cuts 
for  taking  off  tension,  by  granulation.  If  a  portion  of  the  cleft 
failH  to  unite  by  the  tirft  intention  it  will  often  heal  up  subse- 
i|uently  by  gniniilrttioii  ;  if  not,  a  wcimd  o|«.-nition  must  bo  under- 
token.  It  is  somewhat  doubtful  whether  the  mui'o-i>erio»teuni 
OKsifiew. 

Necr<isis  ok  TltB  UAKD  PALATB  is  gt-iierully  due  to  the  breaking- 
down  of  B\-pliilitic'  gunmiatu,  uiid  is  foUoweii  by  )ierforution  aud  at 
tiniex  liy  dei-tniction  of  the  greater  part  of  the  hard  and  soft  palates, 
iiiul  septum  of  the  none.  Trtafintiil.—lMTm<  doses  of  iodide  of 
potaiwium,  and  when  the  ulcemtiou  has  ceased,  an  obturator  to 
close  the  )ierfomtion,  and  later  a  plastic  o}ieration  if  practicable. 

.VtXTE  ToxsiLiTia  inuy  l>e  the  result  of  taking  w\A  in  a  peiwn 
in  feeble  hiulth.  or  tho  subject  of  the  rheunintic  diathesis,  or  who 
trom  jWTSiiotis  nttacks  has  become  predisposed  to  the  disease ;  wme- 
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times  it  is  due  to  septic  poisouing,  as  from  the  inhalation  of  sewer 
gas ;  or  it  may  occur  in  the  course  of  other  diseases,  as  scarlet 
fever.  Signs, — It  generally  begins  with  a  slight  chill,  or  even  a 
rigor,  followed  by  high  temperature,  furred  tongue,  offensive 
breath,  salivation,  pain  darting  to  the  ear  and  increased  on 
swallowing,  and  swelling  of  the  glands  behind  tho  angle  of  the 
jaw.  If  the  mouth  can  be  sufficiently  opened  one  or  both  of  the 
tonsils  are  found  to  be  rod  and  swollen,  and  often  in  contact, 
blocking  up  tho  fauces.  The  neighbouring  parts  are  congested  and 
swollen,  and,  in  the  variety  known  as  follicular  tonsilitis,  a  secre- 
tion is  seen  oozing  from  tho  mouths  of  the  inflamed  follicles. 
The  inflammation  may  now  subside,  or  terminate  in  suppuration 
(quinsy),  which  may  be  known  by  the  pain  becoming  of  a  throb- 
bing character,  and  a  sense  of  fluctuation  or  softening  on  palpa- 
tion. Treatment. — ^At  the  onset  a  sharp  purge  should  be  given, 
whilst  large  doses  of  perchloride  of  iron,  quinine,  or  salicylate  of 
soda,  with  local  insufflations  of  bicarbonate  of  s(Kla,  may  be  tried 
as  abortives.  Where  suppuration  threatens,  the  throat  should  be 
steamed,  and  hot  camomile  mattresses  or  linseed  }K)ultic«s  applied 
externally.  As  soon  as  the  abscess  has  formed,  an  incision  should 
be  made  with  a  bistoury,  guarded  by  wi'ai)ping  it  round  with 
sticking-plaster  to  within  half  an  inch  from  the  end,  and  directing 
the  point  towards  the  middle  line  to  avoid  injuring  the  tonsillar 
aiteries  and  the  internal  carotid. 

Chronic  exlakqement  of  the  tonsils  consists  of  an  hyper- 
trophy of  the  normal  tissue  of  the  tonsil,  and  is  very  common  in 
strumous  children,  in  whom  it  is  frequentiy  associated  with  adenoid 
growths  in  the  vault  of  the  pharjmx.  At  times  it  appears  due  to 
oft-repeated  attacks  of  acute  tonsilitis.  The  symptoms  to  which  it 
may  give  rise  are  :  a  nasal  tone  of  voice ;  a  |)eculiar  vacant  expres- 
sion, acquired  by  the  child  constantly  breathing  with  the  mouth 
half  open  ;  regurgitation  of  fluids  through  the  nose ;  snoring  dmifig 
sleep ;  distressing  dreams,  from  the  imperfect  aeration  of  the  blood ; 
and  recurring  attacks  of  acute  or  sub-acute  tonsilitis ;  whilst  deaf- 
ness, from  implication  of  the  Eustachian  tube  and  middle  ear  in  the 
chronic  inflammation,  may  sometimes  be  induced,  and  oven  an 
alteration  in  the  shape  of  the  chest,  and  possibly  ])hthi8is.  The 
tonsils  appear  irregularly  enlarged,  often  almost  blocking  up  the 
fauces,  but,  luiless  inflamed,  of  a  natural  colour,  or  perhaps  slightly 
paler  than  natiutil.  TreatineuL — In  young  children  the  affection 
may  be  cured  by  persistent  painting  with  the  tincture  of  perchloride 
of  iron  or  tincture  of  iodine,  combined  with  the  internal  use  of  cod- 
liver  oil  and  syrup  of  the  phosphate  or  the  iodide  of  iron.  In  older 
childi'OD,  or  where  the  tonsils  are  much  eidarged*.  they  should  be 
excised,  either  with  the  knife,  or  better,  with  the  guillotine  (Fig.  244), 
and  this  should  be  done  before  the  voice  haa  \)^«»mv^  >gR>rvQ>;^^ 
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affected  or  other  mischief  has  ensued.  The  hsemorrhage  attending 
the  operation,  though  usually  slight,  has  at  times  been  alarming. 
Gargling  with  cold  water  will  generally  stop  it ;  but  if  this  fails, 
ice,  or  astringents,  as  tannic  acid,  or  pressure  with  a  pencil  guarded 
with  lint,  will  nearly  always  succeed.  Should  a  bleeding  vessel  be 
seen,  it  should  be  tied  or  twisted.    In  exce})tional  cases,  the  common 


Fig.  244.— Tonsil  guillotine. 


carotid  has  had  to  be  tied.     Should  adenoid  giowths  be  pi'esent  they 
should  be  removed  at  the  same  time  as  the  tonsils. 

Ulceration  of  the  fauces,  palate,  and  tonsils  may  be 
sim])le,  gangrenous,  syphilitic,  tubercular,  and  malignant. 

Simple  iifceratum,  the  so-called  ulcerated  sore  throat,  is  geneiully 
the  result  of  debility,  induced  by  over-work  in  a  close  atmosphere, 
and  hence  is  frequent  in  workers  in  hospital  wards,  where  it  is 
known  as  hos])ital  sore-thi*oat.  Change  of  air,  a  nourishing  diet, 
quinine  and  port  wine,  with  a  gargle  of  chlorate  of  jKitash,  will 
usually  I'clievo  it.  If  neglected  it  may  assume  a  gamjreuoH^  foiui, 
and  extensive  sloughing  may  then  ensue,  with  constitutional 
symptoms  of  blood-jtoisoning,  which  often  proves  raj)idly  fatal. 
Stimulants  and  fluid  nourishment  should  be  fi-equently  ad- 
ministered, and  (juinine,  })erchloride  of  iron,  or  ammonia  and 
Imrk,  given  intenially.  Tracheotomy,  if  the  larynx  becomes  in- 
volved, may  ha  necessarj'. 

Syphilitic  ulceration  may  be  su]x»rticial  or  deep.  The  sujterjicial 
ulcers  are  common  in  the  early  stages  of  sj'philis,  and  may  be 
accomiMiniod  by  mucous  tubercles.  Deep  idcers,  due  to  the 
breaking  down  of  gummata,  occur  in  the  later  stages  as  irregular 
excavations  with  sharply-cut  edges  and  a  sloughy  base,  but  are 
unattendod  with  induration.  On  healing  they  are  often  pro- 
ductive of  much  C4>ntraction  (see  Phari/nyeal  Sten^isis). 

The  so-called  tubercular  ufceratimi  occurring  in  strumous  children 
b<>ars  a  general  resemblance  to  the  syjihibtic,  and  is  believed  by 
some  to  be  really  the  result  of  congenital  syphilis.  liike  the 
sv'philitic  it  may  lead  to  extensive  destruction  of  the  parts. 

Malitjunnt  ulceration  is  due  to  the  breaking  down  of  epithelio- 
matous  and  sanxnnatous  growths.  It  may  be  known  by  the 
sinuous,  everted,  and  indurated  edges  of  the  ulcer  and  other 
signs  of  malignancy. 

Tumours  of  the  tonsil. — Sarcoma  and  epithelioma  oci-asionally 
occur  in  the  toiitiil.     They  grow  rapidly,  soou  affect  the  lymphatic 
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glands  in  the  nock,  and  extend  to  surrounding  parts.  Unless 
detected  and  removed  whilst  they  are  quite  small  and  localized 
to  the  tonsil  they  are  beybnd  the  reach  of  surgery.  Other  tumours 
in  this  region  are  rare. 

DISEASES  OF  THE  GUMS  AND  JAWS. 

Hypertrophy  of  the  gums  has  been  observed  as  a  congenital 
affection,  and  may  be  mei  with  where  there  is  overcrowding  of 
the  teeth  as  a  lobulated  fringe-like  growth  of  the  gums,  which, 
in  severe  cases,  may  so  surround  the  teeth  that  they  appear  as 
if  buried  in  it.  The  hyi>ertrophicd  portion  should  be  shaved  off, 
and  one  or  more  of  the  teeth  extracted. 

I'OLYPi  of  the  gums,  as  they  are  called,  are  merely  overgrowths 
of  the  little  tongue  of  gum  between  the  teeth,  and  appear  generally 
to  depend  on  the  i)resenco  of  tai-tar  or  caries.  The  offending  tooth 
should  be  scaled,  stopped  or  extracted,  and  the  growth  cut  off. 

Papilix)MATA,  or  warty  gi'owths,  occasionally  occui*  on  thegiuns. 
They  are  generally  pcdunculatt»d,  and  can  be  i-eadily  snipped  off 
with  scissors. 

Spongy  gums  may  occur  as  the  result  of  scurvy  or  the  abuse  of 
mercury,  and  are  sometynes  met  with  in  strumous  children.  The 
condition  is  often  associated  with  superficial  ulceration.  The  treats 
meut  consists  in  the  i-emoval  of  the  cause,  the  use  of  an  astringent 
mouth- wash,  and  the  constitutional  remedies  appropriate  to  scurvy 
or  struma. 

Alveolar  abscess  may  be  quite  supei-ficial  [yuia-lml)  and 
merely  recjuire  a  slight  prick ;  or  it  may  form  around  the  fang  of 
a  carious  tooth,  and  then  either  make  its  way  to  the  surface  by  the 
side  of  the  tooth,  or  expand  the  alveolus  and  i)ei'forate  the  bone. 
In  the  latter  case  it  mav  tnick  below  the  reflexion  of  the  mucous 
membi-ane  from  the  gums  to  the  cheek,  and  point  about  the  angle 
of  the  jaw  or  on  the  cheek,  and  after  opening  leave  an  intractable 
sinus.  In  the  upper  jaw  it  sometimes  also  tracks  along  the  haitl 
palate,  and  may  lead  to  necrosis  of  the  bone.  It  is  attended  with 
severe  throbbing  pain,  deep-seated  swelling,  and  often  gi-eat  aedema 
of  the  face  and  eyelid.  Treatment, — The  offending  tooth  should  be 
extracted,  hot  fomentations  and  bread-poultices  applied  inside  the 
mouth,  and  the  sinus  divided  transversely  from  within  the  mouth 
to  prevent  an  external  opening  l)eing  formed.  If  a  sinus  exists 
the  caiious  tooth  or  dead  bone  must  be  removed  before  it  will 
heal ;  scraping  the  sinus  will  then  facilitate  the  healing. 

Epulis.-  -This  term,  though  formerly  employed  to  signify  any 
tumour  growing  upon  the  gums,  is  now  usually  restricted  to  the 
variety  that  was  then  distinguished  as  the  fibrous  or  common  epulis. 
An  ej>ulis  consists  principally  of  fibrous  tisisvi^,  W\i  txvsw^  v»TCkR5C\xs^^vi» 
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contain  a  few  myeloid  cells.  It  frequently  appears  to  depend  upon 
the  irritation  of  a  carious  stump,  and  springs  from  the  periodontal 
membrane  lining  an  alveolus.  Beginning  as  a  swelling  of  the  little 
tongue-like  process  of  gum  between  the  teeth,  as  it  increases  in 
size  it  appears  as  a  hard»  fleshy,  circuniscrilKMl,  smooth  or  slightly 
lobulated,  elastic  growth,  covered  by  mucous  membrane.  When 
it  has  existed  some  time  ulceration  of  the  surface  may  occur,  and 
one  or  more  teeth  become  loosened  or  full  out.  Treatment, — It 
should  be  excised  with  bone-forceps  or  a  suiall  saw,  care  being  taken 
to  cut  away  a  small  pieces  of  the  bone  beneath,  as  otherwise  it  is  apt 
to  return.  "When  quite  small  it  may  be  shavwl  ofif,  a  thin  layer  of 
the  bone  at  its  bane  gouged  away,  and  the  offending  tooth  or  teeth 
removed. 

Myeloid  sarcoma  {myeloid  epulis)  is  <)c('a*ji(mally  met  with  on 
the  g^ims  as  a  rapidly-growing  vascular  tumour  of  a  purplish-red 
colour  and  soft  spongj'  consistencjy.  It  should  be  very  freely 
removed  with  the  underlying  bone,  as  otherwise  it  will  return. 
The  haemorrhage  during  removal  is  genenilly  frtn?,  and  may  nMjuiro 
the  actual  cautciT  to  restrain  it. 

Epithelioma  {uuiliyunnt  ipulis)  of  the  gums  is  i-ai*e.  In  the 
upper  jaw  it  has  a  marked  tendency  to  creep  up  into  the  antrum 
{creepiiifj  epithet iirtna)  and  to  simulate  cants  'or  necrosis  of  the  jaw. 
Free  excision,  with  n»moval  of  the  upjK»r  jaw  if  the  antriun  is 
involved,  should  be  undertaken  if  there  is  a  fair  chance  of  getting 
the  whole  of  the  disease  away  and  the  glands  ai*e  not  much  involved. 

Inflammation  and  abscess  of  the  antrum  is  generally  due 
to  the  irritation  of  the  fang  of  a  carious  tooth.  It  is  attended  with 
deep-seated  pain,  followed  by  swelling,  unieniu,  heat,  and  redness 
of  the  cheek  and  lower  eyelid,  and  when  verj-  acute,  by  sharp  con- 
stitutional disturbance.  The  pu»<  may  ovei^flow  into  the  nose,  or 
escajK*  by  the  side  of  a  t(X)th ;  or,  in  other  instances,  may  distend 
the  cavity  and  cause  the  b«)ny  walls  to  bulgtj.  The  treatment 
consists  in  j>roviding  a  free  exit  for  the  jnis  as  s(K)n  as  fonned, 
either  by  removing  the  cjirious  t(M)th  and  i)erforating  the  antrum 
through  the  l)ottom  of  the  alveolus,  or,  if  the  teeth  ai*e  sound,  by 
perforating  the  anterior  wall  within  tli»»  mouth  through  the 
canine  fossti.  The  cavity  should  then  Ik?  kc]>t  asi»ptic  by  antiseptic 
lotions. 

Closure  of  the  jaws  is  thcj  tenn  apj)lie<l  to  a  condition  in 
which  the  lower  jaw  cannot  be  oj)eni.Hl,  at  least  not  to  any  extent. 
It  may  Ik»  due  to— 1,  spasm  of  the  masseter  muscle,  (MmstHjuent 
ui)on  the  initation  attending  the  erui>tion  of  a  wisdom-t<M>th  for 
which  there  is  not  room  ;  2,  cicatricial  contra<'tion,  following  ulc<<ra- 
tion  of  the  mucous  membrane  induced  by  cancnun  oris,  syphilis, 
lupus,  the  abuse  of  mercury,  &c. ;  .'i,  ankylosis  of  the  t^'iiiporo- 
muxilltiry  joint ;  and  4,  hysteria.    TrtotuxfHt. — \V\v.vi\\  vU'\H'ud«ut 
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upon  the  eruption  of  a  wisdom-tooth,  the  tooth  itself,  or  under 
some  circumstances  the  sectmd  molar,  must  be  extracted.  When 
dependent  upon  cicafciicial  contractions,  the  forcible  opening  of  the 
mouth  by  a  screw-gag  and  maintaining  it  open  by  a  cork  placed 
between  the  toeth  will,  in  slight  cases,  suffice.  In  other  instances 
I  have  found  division  of  the  cicatricial  bands,  and  subsequently 
keeping  the  jaws  sej)arated,  successful,  although  this  proceeding 
does  not  appear  to  have  always  answered  in  the  hands  of  others. 
When  the  bands  are  very  dense  or  tho^  closure  depends  upon 
ankylosis  of  the  tcmporo-maxillary  joint,  a  new  articulation  must 
bo  made  by  dividing  the  i-amiis  of  the  jaw  and  removing  a  wedge- 
shaped  piece  of  bone  in  front  of  the  cicatricial  contractions. 

Necrosis  of  the  jaws. — Necrosis  is  more  common,  and  when 
it  occurs,  more  extensive  in  the  lower  than  in  the  upper  jaw,  a  fact 
due  in  part  to  the  j)oorer  blood-supply  of  the  foi*mer,  and  in  part  to 
the  predilection  of  necrosis  for  compact  rather  than  for  cancellous 
bone.     Though  the  necrosis  may  affect  the  whole  of  the  jaw,  it  is 
more  often  limited  to  the  alveolar  process  or  to  the  anterior  wall. 
The  teeth  may  loosen  and  fall  out ;  but  at  times  they  retain  their 
connection  with  the  giuns  and  remain  in  situ  after  the  removal  of 
the  sequestrum.     Tlie  causes  of  necrosis  of  the  jaw,  as  of  neci"osis 
elsewhere,  generally  depend  upon  inflammation  of  the  periosteum 
or  bone,  which  in  the  case  of  the  jaw  appears  especially  to  be 
induced  by  the  fumes  of  phosphorus,  the  abuse  of  merciu^^',  carious 
teeth  in  strumous  subjects,  sj^hilis,  the  exanthemata,    cancnim 
oris,    and  lastly,  injur)-,  as  in  extracting  a  tooth.     Phosphorus- 
uernms  is  generally  Ix^lieved  only  to  affect  the  subject*^  of  carious 
teeth,  but  some  maintain  tliatitis  a  local  manifestation  of  ageneml 
phosphonis-poisoning.  It  is  much  less  common  since  the  amoi'phous 
form  of  i)hosphorus  has  boon  used  for  making  matches.     The  pro- 
duction of  new  bono  in  necrosis  of  the  lower  jaw  is  generally  exten- 
sive ;  and  there  are  several  sjwcimensin  St.  Bai-tholomcw's  Hospital 
Museum  showing  almost  complete  i-eproduction  of  the  whole  jaw. 
In  the  upper  jaw  new  bone  is  not  foniied  aft<^r  Cimiplete  removal. 
In  phosphorus- necrosis  a  chanicteristic  pumice-like  deposit  of  new 
bone  is  formed.     Si/mpfoms. — Necrosis  genendlj' Ix^gins  with  severe 
pain  and  deep-seated  swelling,  which  may  at  first  be  mistaken  for 
toothache  or  alveolar  abscf^ss,  followed  by  siij)piiration  and  bursting 
of  the  abscess,  either  in  the  mouth  or  externally  on  the  face,  and  the 
formation  of  sinuses.     The  breath,  a«  a  rule,  is  horribly  fa»tid,  and 
there  is  sharp  constitutional  disturbance,  which,  in  phosphorus- 
necrosis,  is  sometimes  excessive,  and  may  end  in  septicaemia  or 
pyaemia.     On  probing  the  sinus,  dead  bone  is  detected.     This  sign 
will  usually  distinguish  necrosis  from  the  creeping  form  of  epithe- 
lioma, for  which,  especially  in  the  upper  jaw  ,it  is  apt  to  be  mistaken. 
Treatment. — The  bone  as  soon  as    loose  should  be  remo^ed^  vl 
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possible,  through  the  mouth.  In  the  meantime  the  parts  should 
be  kept  aseptic  by  syringing  with  Condy's  fluid  or  carbolic  lotion, 
or  by  insufflation  of  iodofonn,  incisions  being  made  through  tiie 
periosteum  to  ensure  a  free  drain,  or  Cargill's  respirator  may  be 
worn  to  neutralize  the  foptor.  Internally,  tonics  and  stimulants 
and  nouinshing  diet  shoidd  be  given,  and  iodide  of  potassium  if 
there  is  a  s}i)hilitic  taint. 

TuMOUUs  OF  THE  UPPER  JAW  may  bo  cystic  or  solid,  and  the 
latter  innocent  or  niali^rnant :  whilst  cvsts  mav  likewise  occur  in  the 
malignant  solid  tumours. 

Cystic  tfiwonrs  may  l)e  pi*oduced  :  1.  In  connection  with  the  fang 
of  a  carioiLs  tooth.  2.  By  an  error  in  development  of  the  enamel 
sac  covering  the  crown  of  a  tooth  {dfniigerous  rysU) ;  and  3.  By 
obstruction  of  a  mucous  follicle  in  the  lining  membrane  of  the 
antnun.  Those  cysts  usually  contain  a  sei-ous,  gelatinous,  or  a 
brownish  fluid  in  which  cholesterine  is  often  found.  The  condition 
known  as  dropsy  of  the  antrum^  and  fonnerly  believed  to  depend 
merely  upon  an  accumulation  of  fluid  in  that  cavity  owing  to  the 
jocclusion  of  the  opening  into  the-  nose,  would  appear  to  be  due  t<i 
one  of  these  mucous  cysts  completely  filling  the  antriun. 

J)eutiyeron8  cyMs,  which  may  also  occiu*  in  the  lower  jaw,  are  due 
to  an  error  in  thr^  development  of  the  enamel  sac,  usually  of  the 
j)enuanent  teeth.  Tliey  differ  from  the  ordinary  dental  cyst  dejiend- 
ing  ui>on  the  irrit^ition  of  a  decayed  fang,  in  that  in  the  latter  the 
fang  will  generally  lie  found  projecting  into  the  cyst,  whereas  in 
the  dentigerous  variety,  the  crown  alone,  which  has  not  been  cut, 
or  in  some  cases  the  whole  tooth,  will  1m^  found  in  the  cyst. 

t^jtliil  tainonrft  may  s])ring  from  thf^  periosteimi  covering  the 
<»xterior  of  the  bone,  or  from  the  mucous  or  the  i>eriost<»al  lining  of 
the  antrum.  They  may  have  a  fi}>rous,  cai-tilaginoiL**,  osseous, 
myxomatous,  adenomatous,  sarcomatous  or  carcinomat'^us  structure ; 
but  fibrous  and  sarcomatous  tmnours  are  the  most  common,  whilst 
cartilaginous  are  very  i-are.  ( )ssificiition  of  the  stu'comatous  growths 
is  of  occasional  occurrence.  Tliev  mav  1k»  closelv  sinuilated  bv 
tumoiu's  of  a  like  diversity  of  structure  growing  from  the  malar 
bone,  the  spheuo-maxillary  fossa,  or  the  base  of  the  skiill. 

SymptoinH  and  (//av//(>*i«.—  Clinically,  it  is  not  always  possible  to 
deteniiine  the  exact  structures  of  these  tumours,  nor  is  it  essential, 
the  Surgeon's  aim  lx*ing  lather  U}  distinguish  the  solid  from  the 
fluid,  and  the  innocent  from  the  malignant,  ar.d  to  make  out 
their  origin  and  present  attachments.  "When  the  tumour,  whether 
cystic  or  solid,  innocent  or  maligmint,  l)egins  in  the  antrum,  it 
s<K>ner  or  later  fills  that  cxivity,  and  then  in  its  furtlier  growth 
causes  its  walls  to  bulge  in  various  din»ctions.  Thus,  the  bulg- 
ing of  the  anterior  wall  causes  a  swelling  on  the  cheek,  of  the 
internal  wall  an  obstruction  in  the  nost\  of  the  infeiior   wall  a 


TFM0UR8  OF  THE  UPPER  JAW.  511 

depression  of  the  jmlate,  and  of  the  superior  wall  a  protrusion  of  the 
eye.     A  rounded  projection  on  the  cheek ;  a  sensation  of  fluctuation 
felt  through  the  anterior  wall  of  the  antrum  with  the  finger  in  the 
mouth,  or  egg-shell-like  crackling  produced  by  the  yielding  of  the 
thinned  and  partially  absorbed  walls;  the  presence  of  a  carious 
tooth,  or  the  absence  of  one  of  the  teeth  in  the  series  (in  the  case  of 
a  dentigerous  cyst)  will  point  to  the  cystic  nature  of  the  swelling, 
and  pimctui*e  with  a  trocar  and  cannula  will  clear  u])  any  doubt. 
Should  the   tiuiiour  be   solid,   it   will  probably  be   inrntcent  if  of 
slow  growth  and  there  be  absence  of  jmin  and  glandular  enlarge- 
ment,  non -implication   of  the   skin,  and  non-infiltration  of  sur- 
roiuiding  pai-t^ ;  but  malujuard  if  of  rapid  gi'owth  and  there  is 
severe  pain,  early  escape  through  the  walls  of  the  antiiim,  impli- 
cati(m   of  the  skin,  involvement  of  glands,  and  protrusion  of  a 
fungous  mass  in  the  mouth,  nose,  or  on  the  cheek.     In  malignant 
disease,  moreover,  the  patient  will  probably  be  either  young  in  the 
case  of  sarcoma,  or  advanced  in  life  in  the  case  of  carcinoma,  but  if 
a  small    piece    of  the  growth  can  be  obtained,   a  microscopical 
examination  will  settle  the  point*     When  the  growth  springs  from 
the  malar  liono,  it  may  either  project  forwards  on  the  cheek,  or 
into  the  mouth  between  the  cheek  and  the  bone,  and  the  bulging  of 
the  walls  of  the  antrum  will   l)e  absent.      When  it  arises  from 
the  spheno-maxillar)'  fossa  or  Imse  of  the  skull,  it  will  commonly 
project  int<j  the  naso-pharynx,  where  it  may  be  detected  by  the 
finger  or  rhinoscope,   while  the  whole  maxillary  bone  will  be 
pushed  forward.       It  should  not   be    forgotten,   however,   that 
tumours  beginning   in    the    antrum,  especiaUy  the   fibrous  and 
sarcomatous,  encroach  upon  the  surrounding  parts,  and  conversely, 
that  the  cavity  of  the  antrum  may  l)e  invaded  by  growths  not 
primarily  connected  with  it ;  so  that  when  a  tumour  in  this  regicm 
has  attained  a  large  size  it  may  be  impossible  to  determine  its 
origin,  or,  indeed,  the  whole  of  its  actual  attachments. 

Treatment. —  For  cystic  tumours,  excision  of  a  portion  of  the 
wall  from  within  the  mouth  will  generally  suffice,  if  a  free  drain 
is  subseciuently  ensui-ed.  At  times  the  thinned  walls  of  the  cyst 
may  be  crushed  together  by  the  fingers  with  advantage.  Where 
the  cyst  is  associated  with  a  solid  growth,  the  latter  may  sometimes 
be  scraped  away,  otherwise  the  upj)er  jaw  must  be  partially  or 
completely  removed.  Where  the  tumour  is  solid ^  and  of  an  innocent 
nature,  and  entirely  confined  to  the  antrum,  it  may  be  removed  by 
excision  of  the  superior  maxilla,  but  as  a  rule  no  more  of  the  bone 
should  be  taken  away  than  is  absolutely  necessary,  the  orbited  plate 
and  hard  i)alate  being  preserved  if  possible.  When  the  tumour 
arises  behind  the  bone,  there  is  often  great  difficulty  in  getting  it 
away,  as  its  attachments  may  be  more  extensive  than  is  imagined. 
If  thought  advisable  to  attempt  its  removal  this  laa'^  \^^^s:>vv»V5 
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excising  the  superior  maxilla,  and  clearing  away  the  growth  ;  or  the 
maxilla  may  be  turned  outwards,  the  growth  removed,  and  the  bone 
replaced  {Langeithfrk^s  method). 

When  the  growth  is  malignant  and  confined  to  the  antrum,  the 
superior  maxilla  may  also  be  cxciued ;  but  when  it  has  invaded  the 
surrounding  parts,  it  becomes  not  only  a  question  whether  it  can 
be  completely  got  away,  but  whether  the  immunity  from  itsretiim 
iirill  not  be  of  too  short  duration  for  the  patient  to  undergo  the 
risk  of  the  operation. 

Complete  excision  of  the  upper  jaw. — Having  extracted 
the  central  incisor  tooth  on  the  diseased  nide,  make  an  incision 
down  to  the  lx)ne  in  the  direction  shown  by  the  dark  line  in  Fig.  245. 
Dissect  back  the  flap  thus  marked  out  from  the  bone,  securing  the 
larger  arteries  a.s  they  are  divided.  Make  a  longitudinal  incision 
through  the  mucous  membrane  lining  respectively  the  floor  of  the 
nose,  and  roof  of  the  mouth  as  far  back  as  the  soft  ])alate,  and  then 
a  transverse  one  along  the  junction  of  the  soft  with  the  hard  palate 
on  the  diseased  side.  Now  pass  one  blade  of  the  long  jaw-forceps 
into  the  mouth  and  the  other  into  the  nose,  and  divide  the 
alveolar  process  and  hard  palate ;  cut  through  the  nasal  process  of 
the  superior  maxilla,  and  then  through  the  malar  bone,  carrying 
the  foi*ceps  into  the  spheno-maxillary  fissure.  Seize  the  bone  wiih 
lion-forceps,  and  wrench  it  away  from  its  remaining  attachments. 
The  internal  maxillary,  or  any  other  large  artery,  should  be  tied, 
and  hoomorrhage  from  smaller  vessels  restrained  by  plugging  the 
wound  with  strips  of  iodoform  gauze.  AVhen  the  bleeding  has 
stopped,  any  growth  that  may  remain  shoidd  be  cut  away  or 
destroyed  with  the  actual  cauterj'.  Unite  the  edges  of  the  wound 
with  horso-huir  sutui-es,  and  the  lip  with  haro-lip  pins.  Healing 
occui*s  reailily  and  with  l;ttle  deformity.  An  obturator  with  fal^^e 
teeth  should  8ubse<juently  bo  fitt<Ml  to  the  mouth. 

1*ARTIAL  Kxcisiox  OF  THE  upptR  .7  AW  usuallv  Consists  in  leaving 
the  orbital  j>lato,  and  is  done  by  dividing  with  a  key-hole  saw  the 
front  wall  of  the  antrum  along  the  margin  of  the  orbit,  and  com- 
pleting the  oper.ition  as  above  (l»»scril)ed. 

Hesection  OF  the  upper  iXW  [iMnynthevk's  o}ieratiim)  consists 
in  turning  the  maxillary  bone  outwai-<ls  so  as  to  get  at  a  tumour 
behind  it,  and  then  replacing  the  bon»».  As  the  connections  of  the 
bone  along  its  outer  part  are  left  intact,  its  vascular  supply  is  not 
completely  cut  off,  and  it  soon  foi*ms  fresh  adhesions  when  placed 
back  in  position. 

Ti'Mouns  OF  THE  LOWER  JAW,  like  those  of  the  ui)per,  may  be 

cystic  or  solid,  innoc4*nt  or  malignant.     Cystic  tumours^  as  in  the 

upi>er  jaw,  may  Ix*  doveloj)ed  in  coimection  with  an  uncut  tooth 

[deniijt-rons  nfMt),  or  around  the  fang  of  a  d<K*ayed  tooth.     They  are 

then  unilcM'iilur,     Jftdtiloiuhir  cystic  tumours  have  a  marked  pre- 
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Fia.  245. — Lines  of 
incision  for  removal 
of  upper  and  lower 
jaw. 


dilection  for  the  lower  jaw.    They  are  probably  due  to  inyasion 
of  the  jaw  by  epithelium  from  the  gum.     The  epithelial  masses 
undergo  degeneration,  leading  to  cysts  ofton  of  considerable  size. 
These  tumours  grow  very  slowly,  and  may  gradually  destroy  the 
whole  bone,  reducing  it  to  a  more  shell,  but  if  completely  removed 
do  not  recur  locally.    They  never  affect  the  glands  or  become  dis- 
seminated,     The  solid  tumour  a  may  grow  from  the  periosteum 
covering  either  the  outer  or  the  buccal  aspect 
of  the  jaw,  or  from  the  interior  of  the  bone 
which  they  then  expand  around  them.     The 
osseous  tumours  usually  take  the  form  of  ex- 
ostoses, and  are  not  uncommon  about  the  angle 
of  the  jaw.     The  more  regular  shape  of  the 
lower  jaw,  its  compact  structure,  the  absence 
of  a  cavity  like  the  antnmi,  its  more  isolated 
condition,   and    the    absence    of    surrounding 
cavities  like  the  nose,  orbit,  and  spheno-max- 
illary  fossa,  make  the  diagnosis  of  tumours  in 
it  more  easy.     The  signs  are  similar  to  tumours 
of  the  upper  jaw,  which  see  (p.  245). 

Treatment — Cystic  tumouro  are  best  ti-eated 
by  free  incision,  and,  if  large,  by  excision 
of  a  portion  of  their  wall.  In  the  case  of  the 
multUocular  cysts  the  whole  or  part  of  the  jaw  may  be  removed. 
In  excising  soHd  innocent  tumours  no  more  of  the  bone  should  be 
sacrificed  than  is  necessary  to  extirpate  the  disease ;  and  such 
I'emoval,  when  possible,  should  be  done  from  within  the  mouth. 
Myeloid  growths  springing  from  the  interior  of  the  bono  may  often 
bo  enucleated,  and  not  recur  for  many  years,  or  not  at  all.  Where 
the  tumour  is  large  and  encroaches  upon  the  ramus,  the  affected 
half  of  the  jaw,  or  if  both  halves  are  affected,  the  whole  jaw,  should 
be  removed  by  disarticulation,  as  if  the  ramus  is  merely  sawn  across, 
leaving  the  coronoid  process  and  condyle,  these  are  apt  to  be  drawn 
forward  by  the  temporal  and  external  pterygoid  muscles  and  prove 
a  constant  source  of  annoyance.  When  the  growth  is  malignant 
or  of  large  size,  and  the  skin  and  neighbouring  soft  parte  are 
implicated  and  the  glands  extensively  involved,  no  operation  as  a 
rule  is  admissible.  Cyste  developed  in  connection  with  solid  growths 
may  be  laid  open  and  the  timiour  scra|)ed  away,  or  part  or  the 
whole  of  the  jaw,  if  the  growth  is  malignant,  may  be  removed. 

Excision  of  the  lower  jaw. — Having  extracted  the  central 
or  the  lateral  incisor  tooth,  make  an  incision  down  to  the  bone  (in 
the  way  shown  in  the  black  line  in  Fig.  245)  through  the  lower  lip, 
along  the  lower  border  of  the  jaw,  and  thence  up  the  ramus,  nearly 
but  not  quite  to  the  lobule  of  the  ear  to  avoid  the  facial  nei*ve,  tying 
both  ends  of  the  facial  artery  as  it  is  cut.    Diaaoct  >r^  \2i:i<^  ^^a:^  S}D:Ny& 


514  DISEASES  OF  REGIONS. 

formed  from  the  bone,  and  divide  the  bone  with  saw  and  foroepa 
opposite  to  where  the  tooth  has  been  extracted.  Seize  the  bone 
with  the  lion-forceps,  drawing  it  outwards  and  upwards,  and  divide 
the  soft  tissues  on  the  inner  surface  with  a  narrow-bladed  8cal])el, 
keej)ing  close  U^  the  bone  to  avoid  the  j^istatorj'  nerve  and  the  sub- 
maxillary gland.  The  origin  of  tho  genio-hyo-glossus  should  be 
spai'ed  if  i)ossible,  as  otheiwise  the  tongue  tends  to  fall  backwards, 
and  has  befoi*o  now  caused  suffocation.  If  this  muscle  niU8t  be 
divided,  pull  the  tongue  forward  by  a  ligature  through  ita  tip. 
Next  8ej)ai*ate  the  internal  pterygoid,  depress  the  jaw,  and  divide 
the  temj)oi*al  muscle  at  its  insertion  into  the  coronoid  process. 
Oi)eu  the  articulation  from  the  front,  divide  the  external  pterygoid, 
and  cany  the  knif(^  beyond  the  condyle,  taking  care  not  to  rotate 
the  jaw  outwanls  lest  the  internal  maxillaiy  artery  be  stretched 
round  tlie  neck  of  the  ccmdyle  and  be  thus  torn  or  divided. 

DISEASES  OF  THE  NOSE,   NASO-rUAUYNX,   AM)  ACCESSORY 

CAVITIES. 

Acne  rosacea  i^  a  dilated  or  congestwl  condition  of  the  capil- 
laries of  the  nose,  usually  ac<'onipani(Ml  in  its  later  stag^es  by 
hyp<«rtrophy  of  the  si»bacvous  follicles.  It  is  attributed  to  indigestion, 
exiM)sure  to  cold,  sexual  disturbance  or  the  abuse  of  alcohol,  and  ia 
most  common  in  women.  Trmtmait. — Kemove  the  cause,  regulate 
the  diet,  and  attend  to  the  geneinil  health.  Locally  apj)ly  sulphur 
ointment  or  i>erchloride  of  mercury  l(»ti(ms.  In  severe  cases  the 
dilated  vessels  may  lx»  incised  and  the  resulting  haemorrhage 
restrained  by  touching  them  with  i>erchb>rideof  iron,  but  only  tmicdl 
p(;rtions  of  the  disease  should  lx»  thus  treatfnl  at  a  time. 

Lipoma  nasi  is  an  hyj^'ilrojihy  of  the  skin,  sulH*utaneous  tissue, 
and  sebaceous  follicles  of  the  nos(\  and  not.  as  the  name  inqdies, 
an  incix'asi'  in  the  fatty  tissue.  It  is  char.tct<'nzed  by  the  fonnation 
of  irn?giilar  pendidous  lobolike  masses,  usually  situate<l  on  the 
tip  and  al;e  of  the  nos<»,  and  often  of  a  bluish-red  colour.  It  occurs 
in  elderly  men,  ^j^^'uerallv  as  the  result  of  alcoholism.  Treattneitf, — 
Tlie  masses  should  Ix^  shaved  off,  caivlw'ingtaken  not  to  cut  through 
tlu*  cartilages  into  the  nostrils,  and  the  iKiiis  left  to  granulate. 
The  treatment  is  usuallv  verv  successful. 

Syphilis,  rodent  ulcer,  lupus  an<l  epithelioma  mav  all  attack 
the  ext<»rior  of  the  nose,  but  re^juire  no  s]M'('ial  description  here. 

Epistaxis  or  RLEEDIN(»  FROM  THE  NOSE  is  a  symptom  of  man}' 
and  various  conditions.  Ihus — 1.  In  the  young  it  oft<'n  ap|)ears 
to  (M'cur  spontane<msly  from  congestion  of  the  mucous  m<'mbrane, 
and  is  esjiciiially  comm<»n  in  girls  alnnit  the  agt»  of  jmlH»rty.  2.  In 
the  plethoric  it  may  Ik*  <lue  to  the  c(mg«'stion  of  the  brain  or  liver, 
and  then  aj)j)ears  to  give  relief  to  the  over-full  vessels.     3.  In  the 
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old  or  cachetic,  on  the  contrary,  it  may  be  due  to  a  poor  or  watery 
condition  of  the  blood*  such  as  is  present  in  cirrhosis  of  the  liver, 
heart-disease,  granular  kidney,  &c.    4.  It  may  also  occur  in  scurvy, 
some  forms  of  fever,  and  in  the  hsemoiThagic  ^diathesis.     5.  It  is 
common  after  blows  or  other  injuries  of  the  nose ;  and  6.  It  may  be 
a  symptom  of  fi-acture  of  the  base  of  the  skull,  or  of  a  fibrous  or 
malignant  polypus  in  the  nose  or  naso-pharynx.     The  aymptonw 
are  usually  evident.     The  blood  genei-ally  comes  from  one  nostril, 
occasionally  from  both ;  but  it  may  pass  through  tho  posterior  nai-es 
and  be  swallowed,  and  being  aftorwai*ds  vomited,  simulate  hjemate- 
mesis ;  or  it  may  irritate  the  larj^nx,  cause  cough,  and  may  then  bo 
mistaken  for  hivmoptysis.     On  looking  into  the  mouth  in  such  cases, 
however,  the  blood  will  be  seen  trickling  down  tho  back  of  the 
throat ;  whilst  it  may  also  be  appai'ent  on  examining  the  nose  with 
a  speculum.     In  some  cases  the  blood  may  be  seen  flowing  from  a 
small   vessel   on   tho    anterior    and    lower    i)art    of    the    septum 
{jsmt  of  election).      Tho   treatment    will  depend  upon  the    cxiuse. 
Spontaneous   hiemorrhages   occui-ring   in   the  young,    except    as 
the    result    of    tho    hiemon-hagic    diathesis,     genei-ally    stop     of 
their    own    acconl,    and    retiuiit)    no    special    ti-eatment    beyond 
those  remedies  conmion  in  domestic  use.     When  due  to  congestion 
and  apparently  sjiluttiry,  the  bleeding  should  not  be  too  soon  checked. 
In  cuchectic  subjects  it  is  often  difticult  to  control;  rest  on  the  back 
with  the  anus  raised,  sucking  ice,  cold  or  hot  douches,  ice  to  tho 
nose,  subcutaneous  injections  of  ergotin  (grs.  iij.),  gallic  acid,  load 
and  opium  and  small  doses  of  ergot  or  of  perchloride  of  iron,  may 
then  be  tried.     Or  pellets  of  cotton-wool  soaked  in  solutions  of 
cocaine  (20  ''z ',)  may  be  placed  in  the  nostril,  or  pressiu-e  made  on  the 
upper  lip  just  below  the  ala  of  the  nose  in  oi*der  to  compress  the 
nasal  bmnch  of  the  superior  coronaiy  ai*tery  from  which  the  blood 
is  said  often  to  be  derived.     When  the  blood  comes  from  the  seat  of 
election  touching  the  bleeding  point  with  the  galvano-cautery  will  at 
once  anest  the  flow.     If  the  haemorrhage  camiot  be  controlled,  the 
posterior  nares  should  be  pluggtHl.     The  best  means  of  effecting 
this  is  by  tho  india-rubber  inflating  tampon.     This  consists  of  an 
india-rublHjr  tube,  with  two  dilatations  upon  it  so  sized  and  shaped 
that  when  inflated  they  will  accm-ately  fill  the  posterior  and  anterior 
nares  respectively.     It  is  passed  in  flaccid  by  moans  of  a  long  probe, 
and  inflated  when  in  position  by  the  mouth  or  a  small  syringe,  tho 
escajH)  of  air  Ixjing  prevented  by  clamping  the  tube.     Ee-inflation  is 
necctfsaiy  from  time  to  time.  The  ]K)sterior  nares  may  also  be  plugged 
by  Bellocq's  sound  (Fig.  246)  in  the  following  nuinner.     A  pledget 
of  lint  or  cotton-wool  luther  larger  than  tho  aperture  to  bo  filled 
(that  is,  about  half  an  inch  by  an  inch,  or  roughly,  the  size  of  the 
last  joint  of  the  thumb)  is  taken,  and  I'ound  the  middle  of  this  is 
tied  a  double  piece  of  stout  thread,  aIoiigloop\>em^Vkvx&\<^\^>  vys^^^^ 
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side,  and  two  ends  on  the  other,  one  of  which  is  cut  off  short.  The 
sound  is  then  threaded  with  a  separate  length  of  thread,  and  passed 
dosed  through  the  nostril,  and  when  the  end  has  reached  the 
pharynx,  the  spring  is  pn>jected,  coiln  round  under  the  soft  pahite, 
and  appears  with  the  thivad  in  the  mouth.  The  thread  ia  then 
seized,  pulled  forwards  and  the  soimd  withdrawn,  thus  leaving  one 
end  of  the  thread  through  the  mouth  and  the  other  through  the 
nostril.  The  mouth  oiid  is  now  tied  to  the  loop  of  thread  attached 
to  the  pledget ;  and  by  making  ti'action  on  the  tiiread  hanging  from 


^ 


Fig.  246. — Bellocq's  soimd. 

tlie  nose  the  pledget,  guided  by  the  finger  in  the  mouth,  is  drawn 
behind  the  soft  palate  into  the  |K>sterior  naros.  The  loop  of  thread 
is  finally  cut  and  tiod  over  a  pledget  of  cotton-wool  or  lint,  which  is 
forced  into  the  nostril  to  fonn  an  anterior  plug.  Meantime  the 
other  end  of  the  thread  attached  to  the  plug  has  been  retained 
hanging  out  of  the  mouth  and  is  now  fastemMl  loosely  to  the  check, 
or  it  may  Ik)  allowed  to  fall  bick  into  the  pharynx.  The  plugs 
should  bo  kept  in  for  al)out  two  days.  They  an*  readily  removed  by 
cutting  the  tlireml  over  the  anterior  plug,  and  then  withdrawing  the 
|K)sterior  onv.  through  the  mouth  by  means  of  the  thread  that  is 
fastene<l  to  the  cheek  or  is  hanging  loose  in  the  phar^^lx.  A  substi- 
tute for  BellocqV  soinid,  if  this  is  not  at  hand,  may  be  found  in  a 
soft  india-rublxT  or  gum-elastic  catheter,  which,  with  a  hole  drilled 
through  its  end,  can  be  used  in  a  similar  way. 

KxAMiNATiox  OF  THE  XA8.\X  CAVITIKS.-  -For  thc  diagnosis  of 
internal  disinises  the  nasal  cavities  shoidd  be  illuminated  bv  the 
la^^^lgoscopic  min-or  (Fig.  2(54)  or  the  electric  lam]),  the  alee  being 
separatetl  by  some  form  of  nasal  specidum,  of  wliich  Duplay's  and 
Frankel's  are  the  best  (Figs.  247,  24S).  The  posterior  jMirt  of  the 
nasal  cavities  can  Ix^  explored  by  the  finger  passinl  Ix'hind  the 
j)alate,  or  by  a  small  miri'or  j>ass(.Hi  to  the  back  of  the  throat 
{pnftfrrHtr  rhhioifropi/).  For  detecting  necrosed  lM>ne  the  nasal 
prolx*  may  Ix^  used. 

XASAli  CATAKRH,  iiHiNiTis,  r'OUYZ.v,  or  infiamiiiation  of  the 
mucous  membrani?  of  the  nose,  may  ]x»  acute  or  chronic. 

Aaite  catarrh,  coryzu,  or  cold  in  the  head,  will  Im  foimd  titrated 
of  in  works  on  Medicme. 

Chronic  nasal  catarrh  or  rhinitis  is  moal  eoTMXvoxL  m  iVia  v<iMn^, 
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especially  in  children  of  a  stromotiB  habit.  As  exciting  canms 
may  be  mentioned  oft-repeated  attacks  of  acute  catarrh,  adenoid 
vegetations  in  the  vault  of  the  pharjTix,  nasal  stenosis,  deflected 
septum,  the  irritation  of  noxious  vapours  or  dust,  the  abuse  of 
spiiits,  snufF-taking,  &c.  Several  forms,  all  of  which  are  believed 
by  some  surgeons  to  be  different  stages  of  the  same  disease,  have 
been  des<;ribe<l.  They  will  be  classed  here  imder  the  three  heads 
of  1,  the  simple ;  2,  the  hypei-trophio ;  and  3,  the  atrophic,  which  is 
generally  attended  with  foetor.  1.  The  simple  fojm  is  characterized 
by  a  thin  mucous  or  muco-punilent  discharge,  and  a  congested 
appearance  of  the  mucous  membrane,  but  is  unattended  with  any 
thickening,  or  formation  of  crusts,  or  with  foetor.    If  neglected,  it 


Fio.  247. —Duplay's  nasal  speculum.      Pio.  248. — Prankel's  nasal  specnlum. 

is  t\pt  to  pass  into  the  next  variety.  2,  In  the  hypertrophic  the 
mucous  membrane,  especially  over  the  tui'binated  bones,  is  greatly 
swollen  and  congested,  and  infiltrated  with  inflammatory  material ; 
while  the  glands  are  stimulated  to  excessive  secretion,  and  poiu*  out 
a  thick  yellowish-green  muco-purulent  discharge.  It  is  charac- 
terized by  s}^ilptom8  of  nasal  obstruction,  viz.,  stuffiness  or  block- 
ing of  the  nose,  nasal  tone  of  voire,  constant  need  to  blow  the  nose, 
a  vacant  expression  of  countenance  acquire<l  by  keeping  the  mouth 
open,  trickling  of  the  discharge  down  the  pharynx  and  subsequent 
hawking  of  it  up  by  coughing,  and  sometimes  deafness  from  the 
spread  of  inflammation  to  the  Eustachian  tube.  At  times  certain 
reflex  phenomena  are  present,  such  as  spasmodic  cough,  asthma, 
and  even  ei)ilopsy.  The  alte  of  the  nose  often  appear  thickened 
and  the  inferior  tiu-binated  bodies  greatly  enlarged.  On  posterior 
rhinoscopic  examination  granular  phorjTigitis  is  frequently  dis- 
covered, with  increase  of  the  glandular  tissue  of  the  vault  of  the 
pharynx ;  whilst  the  hypertrophied  posterior  ends  of  the  inferior 
turbinated  boilies  may  at  times  be  seen  almost  completely  blocking 
up  the  choanoo  in  the  form  of  globular,  irregularly-furrowed 
tumoiu-s  (Figs.  249,  250).  This  variety  is  said  by  some,  but  with- 
out sufficient  evidence  I  think,  to  pass,  after  it  has  lasted  some 
years,  into  the  third  variety.  3.  Atrophic  rhinitis,  sometimes  called 
dry  or  fiietid  catarrh,  and  by  some  ozijena^  is  a^)^axQ\i\i^  ^>aj^  \fi  *Cw5i 


shrinking  of  inflammatory  new  formation  iii£ltntiiip  the  tiasnas, 
and  tho  consequent  atrophy  of  the  mucous  membrane  and  tlie 
greater  or  len«  destruction  of  the  glandH.  It  ifl  characterized  by  the 
noMtl  cuviticB  n]ipenring  piittcmatorally  Ini'go,  bo  much  bo  in  some 
oaaea  tlukt  ihc  wiiU  of  the  jiharj-nx  and  Euetuchian  tube  may  be 
aeen  on  looking;  through  the  noetrit.  The  turbinated  bodios  appMr 
dccreiiMcd  in  tnra,  nnd  the  nnicoua  mombrono  is  atrophied  and  paler 
thnn  nntural,  nnd  pi)venHl  with  hard  yellowish -green  adhorent 
crustti.  Cii-iicrnlly,  thou|{h  not  invnriably.  the  ditoaRc  is  attended 
witJi  a  honilih'  fii'ti>r,  which  is  usually  thought  t«  bo  due  to  the 
decoii) position  of  tht;  dischargr-  l)cnoath  tho  crusts,  the  dii>char(ie 
being  ^cii-tcd  in  tun  hiiiiiU  qiiantitieti  and  to<i  thick  to  allow  of  Uie 
throwing-r)ff  of  the  iTUstw,     Ky  some  the  ftetor  is  believed  to  be  due 


Fio.  249.— nypcrtrniibic  nnsal 
(St.  IktllinlomewV  Ilospilnl 


-\n 


Muse 


11.) 


..— Hypertroplijoftbepestcrior 

GiiilBnftha  inferior  turbinnM  bodio, 
I'ith  ailcnoUl  vegeUtioni  in  tbc  tkbH 
ot  tbe  pharynx, 

to  thi>  Intention  of  the  secretions  in  some  of  the  siniuses  communi- 
(sting  with  the  noie.  In  all  foniis  an  importunt  jHiint  to  remember 
is  that  ulci'riitiiiii  iloiw  not  occur. 

Trmfiiifiit. — In  the  early  stagcH  much  can  be  done  in  the  way  of 
trcntuK'nt,  nnil  by  iierwverance  a  cure  may  be  obtained.  In  the 
atrojihic  variety  ri'liet  fnnn  the  distrenHing  symptom  of  fcetor  only 
can  Ih>  ('X]>e('te(l.  In  nllfoi-nui  the  ){Cneml  health  miuit  be  attended 
to.  TIitiH.  in  tlie  stniiiioiis.  roil-Iiver  oil  or  maltine,  and  the  syrup 
of  the  iodide  or  phosjihnto  of  inm,  are  indicate'!.  Locally,  in  the 
Hiniple  iinil  milder  fonns  of  the  hji>ertro]ihii-,  the  treatment  consiflts 
in  elf nnsiii};  the  iiartii  and  then  applyinji:  HMtringent» ;  the  cleansing 
may  1«  ni*('"Tiipliphe<l  by  Hiinply  blowiTitr  the  nose,  or  if  this  is  not 
BulHiient.  u  cli'aiisinjj  fluid  must  lie  used.  Thcie  are  muiiyof  thene. 
^le  <me  I  have  found  most  useful  is  that  known  as  Dobell's  solu- 
tifin.  but  p(-roxide  of  hydrogen  is  perhnjis  equally  as  good.  The 
elennaii'g  lotit-n  should  not  be  used,  as  i«  ao  fcociuently  done,  by 
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Thudichum's  nasal  douche,  as  by  its  means  the  deeper  recesses  and 
upper  portions  of  the  nasal  fossae  cannot  be  reached,  and  not  only 
may  much  hai-m  be  done  to  the  mucous  membrane  of  the  nose,  but 
inflammation  of  the  middle  ear  may  be  set  up.  The  solution  is  best 
applied  in  the  form  of  a  coarse  spray,  either  by  the  anterior  or 
j)osterior  nasal  spniy -producer  worked  by  double  handballs 
(Fig.  251).  When  thoroughly  cleansed,  astringent  or  sedative 
solutions — best  in  the  form  of  sprays — should  be  applied,  and  of 
these  may  be  mentioned  tannic  acid,  sulpho-carbolate  and  iodide  of 
zinc  or  menthol,  eucal}i)tol  (5SS.  to  5J.),  terebene  (gr.  xx.  to  5j.)» 
cocaine  and  thymol  (gr.  x.  to  5J-)»  dissolved  in  liquid  petroleum,  a 
better  vehicle  than  water  for  intranasal  medication.  Or  astringents 
or  iodoform  may  bo  applied  in  the  form 
of  powders  by  the  insufl^tor,  or  in  the 
fonn  of  gelatine  bougies.  Where  there 
is  great  hypertrophy,  the  hypertrophied 
tissues  must  bo  destroyed  by  the  local 
application  of  chromic  acid,  or  the  gal- 
vano-cauterv :  or  the  ends  of  the  inferior 
turbinated  body  if  much  enlarged  may  be 
removed  by  the  cold  wire  or  galvanic 
cci-aseur.  At  times  the  whole  of  the  tur- 
binated body  may  be  removed  with  ad- 
vantage.  If  the  septum  is  deflected,  it 
must  be  straightened ;  and  if  adenoid 
growths  are  present,  they  must  be  re- 
moved. In  the  atrophic  form,  little  more 
can  be  done  than  cleansing  and  disin- 
fecting the  cavities  by  lotions  of  carbolic  acid,  borax,  aristol  (5SS. 
to  5J.),  and  the  like;  whilst  the  mucous  membrane  may  be 
stimulated  to  secretion  by  the  use  of  Gottstein's  nasal  tampons, 
or  by  the  insufflation  of  sanguinaria,  galanga,  &c.  Cubebs  in- 
ternally is  often  of  service. 

TuRHiXAL  KkECTiON,  i.e.,  transient  and  oft-recm-ring  congestion 
of  the  tuibinal  ])odies  is  very  common.  The  patient  complains  of 
intennittent  attacks  of  obstruction  to  free  nasal  breathing, 
especially  at  night  or  on  entering  a  hot  room,  and  of  an  attending 
flow  of  a  water}^  fluid  from  the  nostrils.  On  examination  the  tur- 
binals  are  seen  enlarged,  but  the  enlargement  may  bo  distinguished 
from  hypertrophy  by  the  turbinals  dimpling  when  touched  with  a 
prolx?  and  becoming  small  when  painted  with  cocaine.  Touching 
the  turbinals  in  two  or  throe  places  with  the  gal vano- cautery  will 
genenilh'  effect  a  vme. 

TuBKUcuix)U8  ULCER^VTiON  sometimes  occurs.  It  may  lead  to 
necrosis  of  the  bone,  falling  in  of  the  nose,  and  much  deformity. 
Constitutional  remedies,  as  cod-liver  oil,  must  be  given,  and  the 


Flo.  251. — Spray  pro- 
ducer. A.  Nozzle  for  an- 
terior nares ;  b.  Nozzlo 
for  posterior  nares. 
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parts  cleansod  by  lotions,  application  of  iodofoniiy   Ac.    When 
obstinate,  scraping  the  part  with  a  Volkmann's  spoon,  and  remofil 

of  the  dead  bono,  is  tlie  treatment  indicated. 

Syphilitic  a]<171<:ction8  of  tho  nose.  In  the  early  stages  of 
Byphilis,  cnbiiThal  inflaniiiiation  and  mucous  tubercles  are  often 
luot  \^'ith,  oH]>ccially  in  infants,  in  whom  they  give  rise  to  tbe 
ol)Ktnicted  and  noiBy  respiration  popularly  known  as  snu£9ee.  Later, 
extensive  ulw^rations,  pfumniata  followed  by  deep  ulcers,  necrosis 
or  canos  of  the  ))ones  and  cartilages,  destruction  of  tho  septum 
with  falling  in  of  tho  nose  and  perforation  of  the  palate  may 
occiu',  and  when  annbincKl  with  destruction  of  the  soft  tissues 
and  skin,  are  productive  of  gi-eat  deformity.  When  a  small  portion 
of  bon(;  in  tho  deejicr  recesses  is  necrosed*  it  may  not  always  be 
eaj^y  to  find,  but  may  Iw  suspected  by  the  continuance  of  a  muco- 
])iiniloiit  discharge  and  the  factor  so  peculiar  to  dead  bone,  the 
presence  of  foul  ulcei-s,  the  historj'  or  constitutional  signs  of 
syphilis,  and  the  absence  of  signs  of  hypertrophic  or  atrophic 
catanh.  Often  tho  bone  may  Ix)  stiiick  on  examination  with  the 
nasal  pi-obe.  Treatment .—  Jodido  of  potassium  should  be  given  in 
large  doses,  combincKl,  if  n(M*essar\',  with  quinine  or  bark,  and  at 
timrs  with  mercury.  liOCJilly  the  parts  should  be  cleansed  and  dis- 
infected by  the  application  of  carlx)lic  or  other  spra}^,  and  when 
dead  hnw  (ran  be  detected  it  should  lie  removed,  if  loose,  through 
tho  ant^'vior  narcs  oi-  from  In^hind  the  jmlate  by  forceps ;  but  some- 
times it  may  ht)  necessary  for  obt4iining  a  sufficient  exposure  to 
resort  to  tlu'  method  of  Kongo,  or  to  cut  thi*ough  tho  upper  lip  and 
tuin  aside  the  ala  of  tho  nose.  In  congenital  syphilis  the  adminis- 
tration of  small  doses  of  giey  jyowder,  followed  by  iodide  of 
potiissium  and  cod-liver  oil,  is  productive  of  the  most  happy  results. 
In  the  ulc(?rative  fonii,  iodide  of  potassiiun  in  large  doses  should  be 
given. 

IjUPi:8,  though  far  more  common  on  the  exterior  of  the  nose, 
may  sonu'times  be  met  with  in  the  interior.  It  then  generally 
attacks  the  cartilage  of  the  septum,  leading  to  jwrforation.  It  is 
attended  with  a  foetid  dischargi?.  The  idcer  is  covered  with  scabs, 
and  suiT<junded  with  rwldish  tulxTcles.  Treatment, — Cod-liver  oil, 
arsenic,  and  the  complete  destruction  of  the  affected  tissue  by 
caustics,  (T  by  scmj>ing,  is  the  jirojjer  treatment. 

llHixoLiTiis  or  NOSK  ST0NK8  may  occasionally  fonn  in  the  nose 
fi"om  the  dejMisition  of  phos])hato  of  lime  and  mucus  upon  either  a 
foreign  l)ody  which  has  InM-ome  l<Mlged  in  the  nose,  or  a  portion  of 
hai-dened  secretion.  They  give  rise  to  inilammation,  swelling  of 
the  mucous  membrane,  and  a  fu'tid  discharge,  and  have  l)een  mis- 
tiiken  for  oste<niiata,  and  even  cumnomata.  When  detected  thej' 
should  l>e  i-emoved  by  foi-cci)s.  or  if  too  large  for  this,  first  broken 
by  the  nasal  lithotrite. 

For  the  treatment  of  foreign  bodies  iu  tho  uoee,  wee  "5.  %*l^. 
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Polypi. — ^Three  forms  are  described, — tHe  gelatmous,  the  fibrotis, 
and  the  malignant. 

1.  Gelatinous  or  mucous  polypi  most  frequently  spring  from  the 
mucous  membrane  covering  the  turbinal  bones,  rarely  from  the  roof 
of  the  nares,  and  scarcely  ever  from  the  septum.  They  usually 
have  a  myxomatous  structure,  that  is,  they  consist  of  delicate  con- 
nective tissue  infiltrated  with  large  quantities  of  mucin  containing 
round  and  stellate  cells,  and  are  covered  with  ciliated  epithelium. 
They  are  usually  multiple,  sessile  or  pedunculated,  and  of  an  oval, 
pyrifonn,  or  lobulated  shape.  The  usual  symptoms  are  a  feeling  of 
stuffiness  in  one  or  both  nostrils,  worse  in  damp  weather,  a  nasal 
tone  of  voice,  and  a  mucous  discharge.  Certain  reflex  symptoms, 
such  as  asthma,  cough,  &c.,  are  also  occasionally  present.  On 
inspection,  they  appear  as  pinkish  or  greyish-white,  semi-translu- 
cent, gelatinous,  moveable  bodies,  soft  and  dimpling  when  touched 
with  a  probe.  When  high  up,  or  far  back  in  the  nasal  cavities,  the 
speculum  or  rhinoscope  may  be  necessary  to  detect  them.  With 
the  rhinoscope  I  have  often  succeeded  in  detecting  a  polypus  at  the 
poterior  nai'es  that  had  been  previously  overlooked. 

Treatment, — ^They  are  beat  removed  by  the  galvano-cautery,  as 
this  is  attended  with  less  pain  and  with  practically  no  haemorrhage. 
The  parts  should  be  previously  sprayed  with  a  20  per  cent,  solution 
of  cocaine,  and  after  the  removal  of  the  polypi  the  surface  from 
which  they  sprang  should  be  touched  with  the  galvano-cautery  to 
prevent  a  reciurence.  If  the  cautery  is  not  at  hand,the  polypi  may  be 
removed  by  the  cold  wire  snare  or  be  twisted  off  by  the  ordinary  polypus 
forceps.  When  they  project  into  the  naso-pharynx,  they  may  be 
removed,  either  with  Qie  galvano-cauterj'  loop  passed  through  the 
nose  or  by  the  forceps  introduced  behind  the  palate.  A  snuff  of 
tannic  acid,  used  subsequently  to  their  removal,  is  said  to  prevent 
recurrence,  but  I  have  not  found  it  of  much  service. 

2.  Fibrous  polypi  actually  arising  from  the  interior  of  the  nasal 
cavities  are  ver>'  rare.  Those  commonly  met  with  usually  spring 
from  the  basilar  process  of  the  ocoipital  bone  or  body  of  the 
sphenoid,  that  is,  from  the  roof  of  the  naso-pharynx,  and  then 
ought  properly  to  be  called  naso-pharynyeal ^  as  it  is  only  after  they 
have  attained  some  size  that  they  encroach  upon  the  nasal  cavities. 
They  consist  of  fibi*ous  tissue  not  infi-equontly  mixed  with  spindle 
cells,  and  often  contain  large  thin-walled  blood-vessels,  which  give 
them  an  almost  cavernous  structure.  The  mucous  membrane  covering 
them  is  also  very  vascular.  They  may  be  sessile  or  pedunculated. 
As  they  increase  in  size,  they  invade  and  displace  the  smrounding 
bones,  making  their  way  into  the  nasal  cavities  and  into  the 
pharynx,  and  projecting  below  the  palate  and  even  into  the  interior 
of  the  skull.  They  are  iisually  met  with  in  yoimg  adult  life.  The 
symptoms  are  obstruction  of  one  or  both  nostrils,  a  mu.CK^>3&  ^\A 
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often  foul-amelling  discharge,  repeated  attacks  of  luemorriiage, 
deafness,  obstruction  to  breatiiing  and  sometimes  to  swallowing, 
and  in  the  later  periods  of  the  growth  the  characteristic  deformity 
of  the  facial  bones  known  as  frog-fact.  They  may  be  seen  on 
looking  into  the  nostril  from  the  front,  or  by  the  rhinoscopic  mimv 
from  the  ba(^k,  or  may  1h>  felt  by  the  finger  behind  the  soft  palate. 
If  not  removed,  they  may  end  fatally  from  haemorrhage,  although 
they  have  apparently  a  tendency  to  undergo  atrophy  as  the  patient 
get**  old(T.  7Vrt///r<f /»^  —  WTien  of  moderate  size  they  are  best 
remcived  by  thf»  galvano-cautery,  the  wire  being  passed  throu^ 
the  nostril  and  directed  over  the  base  of  the  growth  by  the  finger 
behind  the  palate.  The  pedicle  should  be  then  completely 
destroyed  by  the  post-nasal  electrode.  When  too  large  for  this,  an 
attempt  may  be  made  to  rt»move  them  by  electrolysis ;  this  failing, 
or  not  being  considered  advLsable,  they  must  be  exposed  by  a  pre- 
liminary oi)eration.  If  chiefly  confined  to  the  naso-phaiynx,  the 
soft  ]>alat<^  sliould  be  split,  and  the  two  halves  held  aside  by  silk  liga- 
ture, whilst  if  more  n)om  is  required  ^lart  of  the  hard  palate  may 
be  cut  away  after  reflecting  the  muco-poriosteum  [Nilaion*a  opera- 
twu).  "When  encroaching  chiefly  <m  the  nose,  a  good  exposure  may 
Ix'  obtained  by  dividing  the  lip  in  the  middle  line,  and  turning  it  to 
one  side  with  tlio  ala  of  the  nose ;  or  if  more  room  is  required,  the 
supei-ior  maxilla  must  l)e  removed.  Rouge's  operation  of  turning 
u])  the  ui)]M>r  li])  and  the  cai-tilaginous  portion  of  the  nose  after 
division  of  the  sr^ptum,  and  the  operation  of  Langonbeck  of  turning 
the  maxillary  l)ono  outwards  on  the  cheek,  and  then  replacing  it 
after  removal  of  the  growth,  have  their  advo(^at<j8.  My  experience 
of  these  last-mentioned  i)rocedures  is  not  very  favourable.  The 
exi)osui-e  obtjiined  by  tlu?  former  is  no  better  than  that  gained  by 
turning  back  thf?  ala  ;  and  thc^  shock  and  hsemorrhage  attending 
the  latter  rondei-s  it  very  dangerous.  Many  other  methods  and 
UKKlifi cations  of  the  above  have  been  ])ropo8od,  but  for  an  account 
of  th(.'s<»  a  larger  work  on  Surgeiy  must  Ik?  consulted.  Having  well 
ex]>os<Hl  the  growth  it  should  1m»  n»movo<l  with  the  tkjraseur  or 
cutting  forceps  or  Ije  sci*ai)ed  off  with  a  rasjiatory,  and  the  bone 
destroyeil  by  the  artual  or  galvano-caut^jrj-.  The  naso-pharynx 
may  tlu'n  1m»  j)lugg<Ml  with  imlofoim  gauze,  the  ends  of  the  stripn 
being  brought  out  through  the  nose,  and  removcnl  through  this 
jmssjige  aft<*r  twenty-four  hours.  At  the  ends  of  the  operation  the 
palate  should  1m'  united,  the  lip  sutured  or  the  parts  replat'cd, 
acconling  to  which  methcMl  of  exposure*  has  l)een  practised. 

3.  Malif/naiit  /«////;//.— Stii-coma tons  and  cancerous  tumours  may 
arise  lH>th  in  the  njisal  cavities  and  naso-pharj-nx,  and  then  consti- 
tute what  are  callwl  malignant  pol>^)i.  They  give  rise  to  s>'mptoms 
similar  to  those  of  the  fibrous  polypi  alroaily  described,  but  their 
growth  is  more  mpid,  and  they  quickly  infiltrate  surrounding  parts 
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and  inyolve  the  neighbouring  glands.  They  may  occur  bofh  in  the 
young  and  in  the  old.  If  a  small  piece  can  be  remoyed,  the  micro- 
scope will  reveal  its  nature.  Treatment, — When  the  growth  can  be 
got  completely  away,  early  and  free  extirpation  by  one  of  the 
methods  above  described  is  the  only  treatment. 

Oz^XA  is  a  term  which  has  been  used  very  loosely  by  authors. 
By  some  it  has  been  applied  to  all  diseases  of  the  nose  attended 
with  a  foul-smelling  discharge,  whilst  by  others  it  has  been  re- 
stricted to  the  fa?tid  fonn  of  atrophic  nasal  catarrh.  The  term, 
therefore,  as  designating  a  disease,  is  misleading,  and  should  be 
discontinued  in  this  sense.  For  puq)08es  of  diagnosis  it  may  be 
mentioned  that  it  is  a  prominent  symptom  in  the  following  affec- 
tions of  the  nose :  1,  ati'ophic  nasal  catarrh ;  2,  necrosis  and  caries, 
whether  of  8}T)hilitic  or  other  origin ;  3,  tuberculous,  syphilitic  and 
lupoid  ulceration  of  the  mucous  membrane ;  4,  foreign  bodies  and 
rhinoliths  in  the  nasal  cavities ;  5,  piu^ent  catarrh  of  the  antrum 
or  one  of  the  other  accessor^'  sinuses ;  and  6,  some  forms  of  new 
growth. 

Diseases  of  the  septum  nasi. — Bhnpd  tumours  are  occasionally 
met  with  as  the  result  of  injury*.  The  blood  is  extravasated  between 
the  cartilage  and  the  soft  tissues,  generally  on  both  sides  of  the 
septum,  causing  in  both  nostrils  a  fluctuating  circumscribed 
swelling  which  may  be  readily  distinguished  from  abscess  by  its 
coming  on  immediately  after  the  injuiy  and  by  the  absence  of 
signs  of  inflammation.  It  should  not  be  opened,  as  the  blood  will 
become  slowly  absorbed.  It  sometimes  appears  to  be  associated 
with  fractiut?  of  the  septum. 

Abscesses  of  the  septum  are  not  very  common.  They  may  be  due 
to  injurj'  or  the  breaking  down  of  gummata,  but  occasionally  occur 
without  any  apparent  cause.  When  acute  they  may  lead  to 
perforation  of  the  septum.  The  parts  are  hot,  red,  and  swollen, 
and  fluctuation  may  soon  be  detected.  A  free  and  early  incision 
should  be  made. 

(himmata  of  the  septum  occasionally  form  beneath  the  perichon- 
drium in  the  course  of  sj'philis.  They  are  readily  dispersed  with 
iodide  of  iwtassium,  but  if  neglected  may  lead  to  necrosis  and 
perfonition  of  the  septum  and  to  destruction  of  the  bones  wliich 
may  sometimes  be  so  extensive  as  to  cause  falling  in  of  the  bridge 
of  the  nose. 

Deflect i(m  of  the  septum  to  one  or  other  side  may  occiu*  as  the 
result  of  an  injiuy,  or  as  a  congenitiil  malformation.  It  appears  as 
a  swelling  projecting  into  and  obstructing  one  of  the  nasal  cavities, 
whilst  in  the  other  cavity  a  coiTesponding  depression  is  seen.  The 
inferior  turbinated  bone  on  the  side  of  the  concavity  is  often  much 
hypertrophied.  The  deflection  is  generally  attended  with  some 
lateral  deviation  or  even  depression  of  the  lateral  cartUa^es^  ojadL 
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frequently  gives  rise  to  chronic  nasal  catarrh,  and  to  many  disiioss 
ing  symptoms,   such  as  frontal  headache,  nasal  tone  of  voice, 
passage  of  mucus  into  the  pharynx,  &c.       Treatment — ^The  septum 
may  generally  be  forcibly  straightened  by  the  forceps  shown  in 


Fio.  252.  —Author's  forceps  for 
itraightening  nasal  septum. 


Fra.  253. — RctentiTe  apparatot 
for  deflected  septuui. 


Fig.  252,  and  then  retained  in  position  for  the  first  few  days,  while 
the  parts  are  becoming  consolidated,  by  the  retentive  apparatus 
shown  in  Fig.  253,  and  subsequently  by  ivory  or  vulcanite  plugs 


Fio.  254.— Nasal  plugs. 


Fiu.  255. — Hollow  nasal  plags. 


(Fig.  254).     I  have  found  hollow  plugs  (Fig.  255)  useful  in  that 
they  do  not  so  completely  obstruct  nasal  respiration.    In  some 


Fi'i.  256. — Author's  u.usal 
moHk. 


Fio.  257. — Author's  fixation  cap 
and  nnsal  truss. 


instances  iMji-tions  of  the  prominent  s<.»ptum  may  Ik?  removed  by  the 

nasal  saw  with  advantage.    Where  the  lateral  cartilages  and  nasal 

bones  are  deviated  they  can  generally  be  straightened,  even  after 

many  yeui-s  have  elapsed  since  t\xe  m^vvt^-.  Q\<ivx.\.lo\viQ,  however,  is 
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required,  and  care  must  be  taken,  by  properly  padding  the  forceps, 
not  to  injure  the  soft  parts.  One  of  the  best  forms  of  retentive 
apparatus  then  is,  perhaps,  the  mask  shown  in  the  accompanying 
diagram  (Fig.  256),  since  by  its  means  a  fixed  i>oint  is  secured  to 
work  from.  As  tho  mask,  however,  is  irksome  to  some  patients  I 
have  more  recently,  for  suitable  cases,  employed  the  nasal  cap  and 
truss  depicted  in  Fig.  257. 

Cartilaginous  and  oaaeous  tumours  of  the  septum,  though  rare,  occa- 
sionally occur,  and  can  be  readily  diagnosed  from  a  deflection  of 
the  septum,  by  their  hard  and  resisting  nature  and  the  absence  of 
a  corresponding  depression  in  tho  opposite  nostnl.  Their  removal 
is  the  proper  treatment. 

Adenoid  vegetations  in  the  vault  of  the  pharynx  are  very 


FiQ.  258. — Author's  modification  of  Loewenbcrg's  forccim  for  rciuoviug 

adenoid  vegetations. 

common  in  childhood.  They  aio  produced  by  tho  hy|)ertrophy  of 
the  adenoid  tissue  which  is  so  ubimdaut  in  this  sitiiation,  and  are 
frequently  met  with  in  connection  with  enlargement  of  the  tonsils, 
granular  pharyngitis,  and  nasal  catarrh,  and  if  neglected  may  set 
up  catarrhal  otitis  and  incurable  deafness.  Tho  chief  sjinptoms  to 
which  they  give  rise  are  deafness,  olxstructiou  to  nasal  respiration, 
a  nasal  or  **  dead  "  tone  of  voice,  and  a  vacant  expression  of  coimte- 
nance  from  the  child  breathing  with  the  mouth  half  open.     To  the 


c^ 


Fig.  259. — Meyer's  ring  knife. 

linger,  behind  the  palate,  they  feel  soft,  pulpy,  and  velvety,  ''like 
a  hig  of  eai-thworms ; "  whilst  in  tho  mirror  they  appear  as  pink 
or  reddish,  sessile  or  pedunculated  fiinge-like  masses  more  or  less 
obscuring  the  posterior  nares  (Fig.  250).  The  treaiment  consists  in 
removing  them,  which  may  be  done  in  several  ways.  The  softer 
ones  may  be  scrajwd  away  with  tho  nail  of  tho  finger  l)ehind  the 
palate ;  those  about  the  Eustachian  tubes  and  side  of  tho  pharj-nx 
are  best  extirpated  by  Meyer's  ring-knife  (Fig.  259)  introduced 
through  the  nose ;  and  the  larger  ones,  which  are  situated  on  the 
roof  and  back  of  the  pharynx,  by  Loewenber^'^  loxcj^-^^  ^'^^  ^V*^- 
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paeued  behind  the  palate.  The  pharyngeal  tonsil  which  is  ttsually 
hypertrophied  in  connection  with  adenoid  growths  can  be  readily 
removed  by  these  forceps.  Ether  followed  by  chloroform  should 
be  given ;  giw  does  not  affoi-d  snificicnt  time  for  thorough  removal. 
I  have  had  to  repeat  the  operation  when  gas  had  been  employed 
by  others.  The  antpsthotic  should  not  be  pushed  beyond  the 
**  pin-point  pupil."  Some  Surgeons  recommend  the  hanging-head 
position,  but  this  interferes  with  the  complete  removal  of  the 
growths.  I  always  myself  have  the  head  on  its  side,  so  that  the 
blood  uiay  nui  into  the  cuvity  of  the  cheek,  whence  it  can  be 
readily  sjKinged  away.  No  ttftor-ti*eatment,  beyond  compelling 
the  child  to  breathe  through  tlie  nose  by  keejung  the  mouth  closed 
at  night  with  a  bandage,  is  usually  reiiuii-ed.  I  never  employ  the 
syringe,  as  I  lx»lieve  it  is  one  of  the  chief  causes  of  the  middle-ear 
trouble  which  sometimes  oe<;ui*s  after  the  removal  of  these  growths. 
As  a  ])recautioii  against  cold  I  always  confine  the  patient  to  his  bed 
or  room  for  a  few  days. 

The  antrum  and  the  frontal,  ethmoidal  and  sphenoidal 
SINUSES  may  be  the  seat  of  purulent  cutarrh.  The  catarrh  may  bo 
due  to  simple  oxtonsiou  from  the  nose  or  to  the  xiresence  of  nasal 
pol}^)i,  or  the  irritation  of  a  carious  tooth  fang.  The  most  chanicter- 
istic  sign  is  a  unilateral  discharge  of  pale  yellow  pus.  This  in  the 
absence  of  a  foreign  body  or  rhinolith,  necrosed  bone,  or  syi>hilitic 
ulceration,  is  almost  pathognomonic  of  catairh  of  one  of  these 
sinuses.  In  catairli  of  the  ant  mm  the  discharge  is  nearly  always 
intermittent,  and  after  a  periinl  of  letention  is  often  fa»tid.  The 
pus  usually  flows  antt^iiorly  from  beneath  the  middle  turbinal,  and 
more  frtn^ly  when  the  head  is  depressed  or  laid  on  the  op^wsite  side. 
Some  jmin  or  tenderness  may  be  elicited  by  pressing  on  the  cheek 
or  on  tapping  a  tooth,  but  often  there  is  neither  pain  nor  tender- 
ness. On  jKTcussion  there  may  be  inarkfxl  clulness,  and  on  placing 
an  electric  lamp  in  the  mcjuth  the  affected  cheek  lights  up  less 
brilliantly  than  the  other,  but  an  exploratoiy  puncture  through 
the  canine  fossa,  an  empty  tooth  siK'ket,  or  beneath  the  inferior 
turbinal  may  l>e  necessary  to  s<.»ttle  the  diagnosis.  In  catarrh  of 
the  other  sinuses  the  flow  of  jnis  is  more  or  less  continuous,  and  is 
promoted  by  the  ei*ect  iM)sition.  It  may  or  may  not  Ik?  foetid. 
When  it  comes  from  the  frontal  or  unttrifr  rthmoidai  nlta  it  flows 
anteiiorlv  also  from  beneath  the  middle  turbinal ;  when  fi-om  tho 

ft  ' 

jHtstfrior  fthiHoidai  or  sphenoidal  rtlls  either  post*'riorly  or  anteriorly, 
and  then  over  the  middle  turbinal.  There  is  usually  deep-seated 
jMiin  at  the  back  of  the  nose  in  jK)sterior  etlunoidal  and  sphenoidal 
trouble,  iwiin  in  the  orbit  and  forehead  in  anterior  ethmoidal 
and  frontal.  Exophthalmos  ]H)ints  to  ethmoidal  or  sphenoidal  mis- 
chief;  ptosis,  strabismus  and  sudden  blindness  to  sphenoidal.  A 
cautioub  explomtury  puncture  through,  tbft  no^^  the  forehe^^d,  or 
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near  the  inner  angle  of  the  orbit  will  settle  the  question  of  pus  in 
the  frontal  or  anterior  ethmoidal  cells.  Treatment, — Sprays  such  as 
those  mentioned  at  page  519  should  first  be  used  to  subdue  the  nasal 
catarrh.  If  the  discharge  still  continues  an  attempt  may  be  made  to 
wash  out  the  frontal  sinus  through  the  nares  by  the  frontal  catheter, 
or,  if  this  fail,  the  sinuses  may  be  opened  externally  by  the  trephine 
and  drained.  The  antrum  may  be  opened  and  washed  out  through 
the  nares,  the  front  wall  or  the  alveolus  of  a  tooth.  The  sphenoidal 
or  ethmoidal  sinuses  may  be  drained  by  cautiously  pimcturing 
through  the  nose,  or  in  the  case  of  the  ri«fmc/r  ethmoidal  at  the 
inner  angle  of  the  orbit. 

DISEASES  OF  THE  PHARYNX  AXD  CE80PHAGUS. 

Phakyxoitis,  or  inflammation  of  the  pharynx,  is  commonly  of 
the  catarrhal  variety  {acute  and  chronic  pharyngitis),  but  it  may  fall 
chiefly  on  the  glands  of  the  pharynx  {follicular  or  granular  pharyn^ 
gitis)^  or  more  rarely,  may  spread  deeply  and  end  in  suppiutition 
{phlegmonous  pharyngitis).     At  times  it  is  attended  with  deficient 
secretion  and  atrophy  of  the  mucous  membrane  {pharyngitis  sicca)^ 
and  occasionally  assumes  an   trysipelatous  chai-acter,  and  is  then 
generally  associated  with  er}'siix)las  of  the  face.     Hero  a  few  words 
only  can  bo  said  on  the  phlegmonous  form,  which,  iwrhaps,  more 
commonly  comes  under  the  care   of  the  general  Surgeon.     It  is 
usually  the  result  of  an  injury.     The  pharynx  is  intensely  red 
and  swollen,  the  neck  often  brawny  and  oodematous,  swallowing 
is  difiicult  or  impossible,  respiration  is  laboured,  and  death  may 
occur  in  a  few  days  from  sudden  spasm  of  the  glottis,  or  from 
exhaustion  and  blood-poisoning.     The  treatment  consists  in  inhala- 
tions of  stt^am  impregnated  with  carbolic  acid  ;  free  incisions  if  pug 
forms  in  accessible  situations ;  the  administration  of  fluid  nourish- 
ment and  stimulants,  in  the  form  of  enemata  if  the  patient  is  unable 
to  swallow  ;  and  the  ixjrformance  of  instant  tracheotomy  if  oedema- 
tous  laryngitis  supervenes. 

UiA'EKATiox  generally  occurs  in  connection  with  like  ulceration 
of  the  palate,  fauces,  and  tonsils.  (See  Tonsils.)  Here  it  need  only 
be  said  that  the  healing  of  the  ulcers,  especially  those  of  the  tertiary 
sj-pliilitic  variety,  is  sometimes  productive  of  gi*eat  deformity.  Thus, 
1,  the  soft  palate  may  become  glued  to  the  back  of  the  pharynx; 
or  2,  to  the  base  of  the  tongue :  and  3,  the  lower  pai-t  of  the 
pharjiix  may  be  narrowed  just  abDve  the  entrance  to  the  larjTix, 
rendering  deglutition  difficult,  and  subjecting  the  patient  to  the 
risk  of  suffocation  from  the  lodgment  of  food  at  the  constricted 
part.  Treatment—  Xdhetiious  between  the  palate  and  phaI•^^lx  can 
hardly  be  remedied ;  but  when  contraction  or  stenosis  of  the  lower 
phar}^ix  has  occuired,  the  cicatricial  bands  should  be  divided  in  a 
backward  diiection  with  a  guarded  kniie  an^  T^^^x^xdJcic^^x^  ^^c^^ 


528  DISEASES  OF  BEGIONS. 

vented  by  the  daily  passage  of  a  bougie.  I  have  found  a  Bicord's 
urethrotome  answer  admirably  for  making  the  division.  If  the 
introduction  of  instruments  causes  much  spasm,  tracheotomy 
should  be  previously  iwrformed. 

Postpharyngeal  abscess  is  a  collection  of  pus  in  the  looee 
cellular  tissue  behind  the  pharjTix,  and  is  most  often  met  with  in 
children.  It  is  generally  chronic,  and  due  to  disease  of  the  cervical 
vertebra)  or  more  rarely  of  the  base  of  the  skuU ;  but  it  may  be  acute, 
and  is  then  usually  the  result  of  an  injury,  as  swallowing  acids  or 
the  impaction  of  a  foreign  body,  or  of  the  exanthemata,  phleg- 
monous phar5^lgitis,  &c.  It  sometimes  occurs  without  apparent 
cause ;  theie  is  then  often  a  historj'  of  s^^hilis  or  tubercle.  It 
may  break  into  the  pharjTix,  or  at  the  side  of  the  neck,  or  even 
make  its  way  into  the  mediastinum.  Symptoms. — Pain,  difficulty 
in  opening  the  mouth,  obstructed  deglutition  and  respiration,  the 
presence  of  a  fluctuating  swelling  at  the  back  of  the  throat,  and 
more  or  less  swelling  about  the  angle  of  the  jaw.  When  tho 
abscess  is  acute,  there  is  commonly  some  febrile  disturbance. 
Treatment. — A  vertical  incision  should  be  made  in  the  middle  line 
through  the  j>osterior  phurjnigeal  wall  with  a  properly  guarded 
knife,  the  swelling  having  been  previously  punctured  with  a  long 
grooved  needle  if  there  is  any  doubt  as  to  its  natiu^.  If  opened 
under  chlorofonn,  the  head  should  be  turned  rapidly  to  the  side  to 
allow  the  escape  of  pus  through  tlie  mouth,  as  suffocation  has 
occiu-rod  through  a  sudden  gush  into  the  air-passages.  When  it 
depends  u])on  clisoase  of  the  s]>ine,  if  an  opening  is  thought  neces- 
sar>'  it  should  bo  made  through  tlie  side  of  the  neck. 

Tumours  of  the  I'HARYNX  are  rare,  though  all  varieties  may 
occTU*.  WTien  arising  in  the  loose  c^illular  tissue  behind  the 
phal•}^lx,  the  more  common  sitmition,  they  are  s])oken  of  as 
jtost-phari/iifjeai  tumoui*s.  The  softer  varieties .  closely  simulate 
abscess,  but  the  abst»nce  of  fluctmition,  and  of  piLs  on  puncture 
will  settle  the  diagnosis.  Innocent  growths,  when  small  and  un- 
attacho<l  to  the  vei-t^'bra?!  may  Iw  enucleated  through  a  vertical 
incision  over  them.     The  malignant,  as  a  rule,  should  be  left  alone. 

Pouches  of  the  a':sopuAGi'8  are  occasionally  met  with.  They 
nearly  always  arise  from  the  back  of  the  tube  and  at  its  junction 
with  the  pharynx,  and  as  they  increase  in  size  bulge  in  the  neck 
on  one  or  both  sides  c>f  the  cricoid  cartilage.  The  symptoms  to 
which  tlioy  giv<»  rise  arc  regurgitation  of  undigested  food  some 
hours  after  it  has  been  taken,  ditiiculty  in  swallowing,  and  later 
inanition.  A  sound  can  at  times  he  paxstnl  into  the  jmuch  from 
the  mouth,  and  food  can  l>e  s<iueez<Hl  out  of  the  pouch  into  the 
ooso])hagus,  the  ])ouch  l)ecoming  flaccid.  The  treatment  consists  in 
removing  the  i)ouch  through  an  incision  in  the  neck,  and  closing  the 
^ound  in  the  a?soj)hagus  with  suture*. 
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STRKnntE  OF  THB  (BsoFHAOiTa  Toaj  be  due  to  spasm  of  Om 
muscular  fibres  (y/iumodic  tlricturt),  to  cicatricial  contraclioii 
{fibrous  slriciure),  or  to  epitfaellomatous  or  other  malignant 
growths  of  ita  walls  {malignant  atrictare).  Further,  stricture  may 
bo  simulated  by  compression  of  the  teeophagus  from  without  as  by 
an  aneurysm,  enlarged  thyroid  gland,  poet'Oosopliageal  abscess,  or 
medinatinal  tumour ;  or  by  a  foreign  body  impactod  in  the  tube, 
disease  at  the  back  of  Uie  larynx,  &c. 

Spasmoih'c  atririure  or  ipanin  irf  the  mMphayui  generally  occurs  in 
young  hysterical  women.  The  patient  may  be  unite  ujiublo  to 
swallow,  and  a  bougie,  perhaps,  will  not  pass.    The  diaijiw''  — " 


t  will 


la.  260.— PibrouB  ntrictura  of 

Fio.  -iSl.— Malignant  > 

o;»ph»aua»troBioii  of  cricoid 

cartilnBe.  (St.  Bartholomew's 

sloDiach.   (St.l^tbci 

HoapiUl  M'j«eum.) 

Ho«piUlMu«uoi.) 

then  rest  on  the  obxtruction  existing  only  at  times ;  on  the  ago  and 
sex  of  the  jiatient;  the  presence  of  other  signs  of  hysteria;  but 
chiefly  on  the  tact  that,  under  uu  upceitthetic,  the  bougie,  which 
could  not  prcvioui^ly  bo  passed,  slips  down  easily  into  the  stomach. 
The  treatment  should  consist  in  the  administnttion  of  antt-hystoriual 
remedies ;  whiL-tt  the  patient  may  be  porsuikdcd  that  the  Iwiugic  has 
cleared  the  passage. 

Fibrous  itricture  is  generally  due  to  cicatiicial  cuntractiou  follow- 
ing an  injury,  as  swallowing  boiling  water  or  corrosiTe  fliiiibt,  or 
the  impaction  of  a  foreign  body.  More  rarely  it  results  from  th« 
healing  of  a  syphilitic  ulcer.  At  times  it  appears  to  be  congenital ; 
at  other  times  no  cause  can  be  disoovered.  It  may  exist  at  any 
part  of  the  tube,  but  is  most  common  in  th»  Ufyu  WMU^^jf^. 
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It  in  much  rarer  thaii  the  maligiiaut  furm,  but  in  liable  to  become 
malignant  when  it  has  existed  for  some  time.  A^  the  result  of 
the  couHtriction,  the  tube  above  the  stricture  becomoa  dilated  and 
the  musoular  coat  hypertrophied.  The  dilatation  may  be  ^nerol 
or  pouch -like,  in  the  latter  case  consisting  either  of  a  dilatation  of 
all  the  coats,  or  of  a  hernia  of  the  mucous  membrane  through  the 
muscular  fibres. 

Mah'i/nant  stricture  is  generally  epitheliomatous,  and  may  occur 
at  any  part  of  the  a'sophagus,  but  is  most  common  opposite  the 
cricoid  cartiluge,  at  the  bifurcation  of  the  trachea,  and  at  the 
cardiac  end  of  the  stomach  (Fig.  2(51),  situations  at  which  nor- 
mally slight  obstruction  to  a  bolus  of  food  larger  than  u^ual 
exists,  and  at  which  **  developmental  processes  are  complicated, 
and  where,  therefore,  errors  of  nutrition  are  more  likely  to  occur." 
Thus,  at  the  cai'diac  orifice  the  epithelium  changes  its  character ; 
and  where  the  oosophagus  is  crosse<l  by  the  bronchus  the  food  and 
ail"  passages  were  originally  (me.  Epithelioma  may  begin  an  u 
distinct  cauliflower-like  excrescence  spiinging  from  one  side  of 
the  tube;  or  as  a  nodular  induration  of  the  mucous  membrane 
involving  ring-like  the  whole  calibre  of  the  oesophagus.  It 
gradually  encroaches  upon  the  lumen  of  the  tube,  causing  more 
or  less  complete  obstruction.  The  growth  sooner  or  later  ulce- 
rates, and  invades  the  sunx)unding  tissues,  the  mediastinum,  pleura 
and  glands ;  and  sinuses  may  form  between  the  oE^sophagus  and 
the  trachea  or  left  bronchus,  or  open  externally  when  the  disease 
is  high  uj)  in  the  neck.  The  patient,  if  lio  does  not  die  of  starva- 
tion, succumbs  to  pain  or  exhaustion,  or  to  haemorrhage  from  the 
laWng  ojHjn  of  a  large  vessel,  or  to  pleurisy  or  ])neumonia. 

The  symptomss  common  to  l)oth  the  fibrous  and  malignant 
stiictiu'e,  are — 1,  increasing  difticulty  of  swallowing,  first  of  solids, 
then  of  liquids,  and  finally  inability  to  swallow  either ;  2,  a  feeling 
of  obstruction,  generally  refeiTtnl  to  the  top  of  the  sternum  :  3, 
regiu'gitation  of  food  after  it  has  been  swallowed  for  a  short  time 
(whei"e  the  stiicture  is  low  down  or  j>oueh-like  dilatations  have 
fonued);  4,  u  tiickling  sound  on  auscultation  between  the  shoulders 
whilst  the  patient  is  swallowing  fluid ;  and  o,  j)rogn.»8sive  wasting 
and  loss  of  strength.  The  dimjinm^s^  however,  can  only  be  made 
with  oci-tainty,  and  the  situation  of  tlie  stricturo  asceilainetl,  by  the 
})assage  of  a  bougie.  Hut  Wforo  attempting  to  ))ass  a  bougie,  a 
careful  examination  of  the  che?*t  shoidd  l>e  matle  for  the  purpose  of 
excluding  aneurysm  as  a  cause  of  the  symptoms,  lest  such  should 
be  ruj)tuied,  as  has  lx?fore  now  happ<'ne(l.  The  diagnosis  of  the 
malignant  from  the  fibrous  stricturt»  will  rest  on  the  atlvanced  ago 
of  the  patient,  the  absenre  of  any  discoverable  injury,  the  presence 
of  blocnl  or  foul -smelling  discharge  on  the  end  of  the  bougie,  a 
sensation  of  parsing  over  an  u\.eit\^ve\  *\vi:W*^,  wwl  the  presence  of 
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enlarged  glands  or  an  indurated  mass  in  the  situation  of  the  tube 
when  the  stricture  occurs  in  the  neck. 

Treatment, — In  the  fibrous  form  the  stricture  should  be  gradually 
dilated  by  bougies.     When  the  stncture  is  very  tight,  a  catgut 
bougie  may   sometimes  by  delicate  manipulation   be   insinuated 
through  it ;  and  over  this  a  larger  tube  may  then  be  jassod.     When 
the  stricture  is  ver}^  resilient  its  division  posteriorly  in  the  middle 
line  may  be  called  for  [internal  cesophagotomy).     When  the  strictiire 
is  situated  at  the  cardiac  end,  and  a  well-directed  trial  at  dilatation 
has  failed,  gastrostomy  may  be  performed,  and  the  stricture  forcibly 
dilated  by  the  finger  or  an  instriunent  passed  into  the  oesophagus 
from  the  interior  of  the  stomach.     It  need  hardly  be  said  that  so 
serious  an  oj^eration  should  not  be  lightly  imdertaken,  nor  until 
other  means  have  failed.    In  malignant  stricture  tblatation  by  bougies 
or  tubes,  in  the  way  recommended  in  fibrous  strictuie,  must  not  be 
attempted,  as  the  walls  of  the  oesophagus  are  so  softened  by  the 
idceration  and  disease  that  gi'eat  danger  of  perfomtion  and  extra- 
vasation into  the  mediastinum  or  pleura  would  be  incurred.     The 
methods  of  treatment  then  open  to  us  ai*e — 1,  to  pass  an  oesophagus 
tube  and  keep  it  in  situ  ;  2,  to  perform  gasti'ostomy ;  and  3,  when 
the  stricture  occiu*s  in  the  neck  to  open  the  oesoi)hagus  in  the  neck, 
if  possible  below  the  seat  of  strictui*e,  and  stitch  the  tube  to  the 
wound  in  the  skin  ;  or  if  not  possible  to  get  below  the  sb-ictiu-e,  to 
dilate  it  from  the  woimd.     When  a  soft  tube  can  be  passed  and  kept 
in  situ  this  appears  to  be  undoubtedly  the  best  treatment.     The  tube 
may  be  introduced  through  the  mouth  or  nose,  and  under  favour- 
able circumstances  will  not  need  changing  for  a  month  or  more. 
Occasionally,  however,  it  causes  irritation  of  the  back  of  the  tongue 
or  larj  nx,  or  of  the  mucous  membrane  of  the  nose.     Should  this 
occur,  Mr.  Charters  S>^nonds'  plan  may  be  adoj^ted  of  passing,  by 
means  of  a  suitable  director,  a  short  tube,  shaped  like  a  funnel  at 
one  end,  iuto  the  stricture,  and  leaving  it  there  merely  attached  by 
a  strong  string,  which  is  secured  to  the  cheek  or  ear  by  strapping 
(Fig.  262).     Care  must  be  taken  that  the  patient  dcxjs  not  swallow 
tlie  string,  an  accident  which  has  happened  diuing  this  treatment. 
Excellent  results  have  followed  the  use  of  tubes;  patients  have 
regained  flesh,  have  faii'ly  enjoyed  life  for  some  months,  and  then 
have  died  in  comparative  ease.     When  a  tube  Ciiunot  be  passed,  or 
is  not  tolerated,  the  cesophagus,  if  the  diseiusi^^  is  high  in  the  neck, 
may  be  opened,  or  if  the  disease  is  low  down,  gastrostomy  per- 
fonned. 

Gastrostomy  is  the  operation  of  establishing  a  fistulous  openi 
into  the  stomach  for  the  purpose  of  feeding  the  patient  in  strii 
of  the  oesophagus.     The  operation  is  now  usually  performed  in 
stages.     In  the  first,  the  abdomen  is  opened,  and  the  sto: 
secured  by  butiu-e  to  the  abdominal  parietea ;  in  l\i^  ^^^^xA^^ 
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is  not  performed  till  from  four  to  aix  Akjb  attar  the  first,  tb» 
atomach,  which  by  this  time  has  become  adherent  to  the  abdominal 
porieteH,  is  punctured,  and  a  tube  introduced.  1.  An  obliqoe 
incision  {^'S'  '^^<  ^)  ^  made  between  two  and  three  inches  long, 
about  an  inch  below,  and  parallel  with  the  left  costal  caitiUgea, 
beginning  about  an  inch  and  a  half  from  the  middle  line  (Howae). 
The  sheath  of  the  rectus  is  next  opened,  the  fibres  of  the  muacle 
separated,  not  cut,  the  posterior  layer  of  the  sheath  divided,  and 
the  peritoneum  osposod.  Mr.  Howse  thinks  that  the  fibres  of  tba 
rectus  subsequently  play  the  part  of  a  sphincter  to  the  opening. 
All  bleeding  having  boen  stopped,  the  peritoneal  cavity  is  opened 
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on  a  director,  and  the  stomach  sought  and  drawn  into  the  wound 
if  it  doeij  nut  already  prenent  there.  It  may  be  distinguished  from 
the  truneversc  colon  by  itH  thick,  smooth,  and  pinkish-red  coat  and 
tho  aliBcnce  of  appendiees  epiploicic.  Two  lotjpe  of  silk  aiv  passed 
through  the  peritoneal  and  muscular  cont  for  the  purpose  of  securing 
ft  good  bold  of  tlie  stoinuch  whilst  tho  sutures  ans  being  introduced,  - 
and  also  for  tho  purpi>so  «l  steadj-ing  it  during  tho  suhuequcnt 
operation  of  ojioning  it  and  thus  jircvcntiug  the  risk  of  theadhcNons 
1)eing  broken  down.  The  stomach,  us  near  the  cardiac  end  as 
IKiwtible,  in  now  utittrhed  to  the  parietcH  by  a  double  ring  of  sutures, 
so  as  to  enstu«  a  good  inch  of  the  stomach-wnll  (that  between  the 
out«T  and  inner  ring  of  sutuifs)  being  in  contact  with  the  parietal 
peritoneum  (Fig.  263).  The  out«r  ring  of  sutures  is  passed  first,  by 
^  tmiTyiog  the  needio,  annod  with  n  filV  smImh;,  through  the  serous 
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and  rouBcular  coat  of  the  Btomach,  and  Uien  through  the  ab- 
dominal parietes,  a  good  inch  from  lite  edge  of  the  wound.  ^Hte 
needle  ia  now  unthreaded  and  withdrawn,  re-threaded  with  the 
etomoch  end  of  the  suture,  and  passed  through  the  abdominal 
parietea,  unthreaded,  and  finally  withdrawn.  When  all  the  sutures 
are  i»  situ  they  are  tied  over  a  quill.  The  inner  ring  of  sutures  are 
then  passed  through  the  oeroua  and  muscular  coat  of  the  stomach 
and  the  ekin  and  peritoneum  only  of  the  parietee,  and  tied.  The 
wound  ia  dreeeed  antiseptioally.  2.  At  t±ie  end  of  from  four  to  six 
days  the  stomach  will  generally  be  found  adherent,  and  should  then 
b«  punctured  with  a  long  sharp  tenotomy  knife,  while  it  is  drawn 
well  forwards  by  the  silk  ligatures  loft  in  for  the  purpose.  A  No.  6 
or  8  English  cathoter  is  passed  through  tlio  puncture,  and  the  wound 
again  dressed  antiseptically,  the  catheter  passing  through  the  anti- 
septic dressings.     At  first  only  teoepoonfuls  at  a  time  of  fluid 
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DIBEASEa  OF  THE  LABYSX. 

PiiYsrcAL  EXAMINATION  OF  TitE  LARYNX.— For  the  diagnosis 
and  efficient  treatment  of  the  diseases  of  the  laryns  the  laryngo- 
scope is  required.  To  use  this  instrument  place  youreelt  in 
front  of  the  patient  and  the  light,  iu  the  way  shown  in  Fig.  2M. 
Throw  the  light  reflected  from  the  head  mirror  into  the  back  of  the 
jtatient's  mouth ;  draw  the  tongue,  held  by  a  towel  with  the  left 
hand,  gently  forward,  and  press  the  throat  mirror,  held  in  the  right 
hand,  firmly  but  gently  ^ainat  the  uvula  and  soft  palate.  With  a 
little  practice  an  image  of  the  larynx  is  obtained.  Ask  the  patient 
to  pronounce  the  sounds  ah,  te,  and  the  vocal  cords  will  come  into 
view.  The  image  ot  the  larynx  is  of  course  reversed,  the  front 
appealing  in  the  throat  mirm  m  '^*^htfti  If  any  difficulty  ia 
experienced  in  obtaining  &  go*^  ^j^^l^jy^  •— '\ajlft  oi&\«b^  A 
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the  mouth  Bhoald  be  sprayed  or  painted  with  a  20  per  cent,  solution 
of  cocaine.  If  any  operation  or  manipulation  is  required  in  tbe 
larjTJX  itself,  it  also  whould  be  swabbed  with  cocaine  by  the  laryngeal 

Laryxgitis.  or  iiiflami nation  of  the  larvnx,  may  bo  conveniently 
divided  into—  1 ,  iii.'ut<-  catnri'hal ;  2.  chronic  catarrhal ;  3.  a<df>ma- 
toun;  and  4.  meiiibrancoiiH  Inr^'iigitia. 

Ariitr  niUirrhiil  hirjiiitiitin  may  lie  due  to  nndden  pxpnaurc  to  cold 
or  damp,  violent  'exertiiifl  of  the  voire,  nr  inhalation  of  noxinuit 


MetliiKl  nf  lining  tlie  UrmKomape. 


vajmuis  nr  imjnirf  iiir;  or  the  inflammation  may  spread  to  the 
larynx  fnmi  the  jihui  ynx ;  or  occur  in  the  courw  of  other  diseowf, 
as  the  cniiitivc  f<'vcTw.  ,Si/ni;i(om«. — Morencss  of  the  throat,  hoarsc- 
nesw  or  even  njihoniu,  hirynj^al  coiiph,  and  ti'ndcnictia  on  ]ire«siire 
over  tlip  thyroid  eurtilajio,  accompanied  by  febrile  xymptoms.  On 
hin>'ngoscopii'  examination  tlie  pnrtii  are  seen  red  and  xwollen,  and 
the  airds  clo  not  come  together  projierly.  The  treatment  eonHistn  in 
rendering  the  atmoMphere  moiat  by  the  steam  kettle,  in  inhaling 
soothing  vapoum.  and  abfitaining  from  ueing  the  voice ;  whilst  if 
tho  attni-k  is  veiy  acute,  leechee  ot  wA4'mftieeaT\\OT  rt,*^»,ma^ 
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be  applied  orer  the  thyroid  cartilage.    Should  the  inflamniatiim 
seaumethecedematouBform,  acarification,  intubation,  or  tracheototn]' 

may  become  neccsnarj-  (see  fEdetnalnim  Luryngiti$). 

VhrimK  liiri/iitptia  may  be  due  to  exposure  to  wBt  and  cold,  over- 
exertion ot  the  Yoioe,  escesaivo  smoking,  inhalations  ot  dust  or 
noxious  vapouTB,  HyphiliB,  tubercle,  and  malignant  disease.  The 
mucoHH  membrane  appears  tbiokeuetl  and  indurated  and  covered 
with  a  muco-purulont  discharge,  whilst  the  glottis  is  narrowed  in 
connequeni'B  of  the  thi<^kom^g  of  tho  mncous  membrane.  The 
ffimptomt  are  cough,  hoarsenesi',  laryngeal  Toii-e,  dryness  and 
irritation  of  the  throat,  and  dyspncex,  vart'ing  with  the  amount  ot 
narrowing  of  the  glottis.  A  variety  of  chronii;  larj'ugitis,  in  which 
the  mucous  foil  icles  are  chiefly  affected, 
is  known  as  follicular  or  granular  laryn- 
gitis, or  clergyman's  sore  throat,  and 
is  frequently  associated  with  a  similar 
condition  of  the  pharj-nT.  Treatmrnl. 
— The  application  with  the  brush  of  ii 
strong  solution  of  nitrate  of  silver 
{half  a  drachm  to  the  ounce,  or  even 
stronger),  ahuoluto  rest  of  ttie  voice, 
residence  at  a  niiitable  spa,  avoidance 
ot  all  sources  of  irritation,  and  appro- 
priate remedies  it  theie  is  any  specific 
disease. 

(Kdemiitoua  lari/ngitii  or  adtma  nf 
the  i/lotlii. — In  this  form  there  ia  an 
effusion  ot  serouB  fluid  into  the  sub- 
mucous tissue  of  the  larynx,  especially 
that  about  the  aryteno-epiglottidean 
folds  (Fig  265).  But  tho  <edema  does 
not  extend  below  the  vocal  cords, 
as  the  mucous  membrane  is  tightly 
attached  to  them  without  the  inter- 
vention ot  any  aubmucous  tissue,  ''ii 
suddenly,  and  often  supervenes  upon  some  previo 
condition  of  the  larynx  or  neighbouring  parts, 
occurrence  after  scalds  or  bums  of  tho  throat,  stings  of  insects,  or 
the  impaction  in  the  larynx  of  a  foreign  body ;  or  it  may  occur  in 
tho  course  of  such  diseases  as  erj'Hipelas,  fevers,  and  small-ptix  ;  or 
be  engrafted  on  tubercular  or  syphilitic  ulceration  of  the  larj-nx, 
perichondritis,  or  necrosis  of  tho  cartilage.  Oidema  of  the  larynx 
of  a  passive  character  is  also  o  frequent  termination  ol  Brrgh^s 
disease.  The  lymplomi  in  the  acuter  forms  are  most  urgent,  tho 
dyspntea  is  extreme,  and  if  not  relieved  rapidly  ends  in  spasm  and 
death.    When  leia  Hcut«  the  voice  is  afleeted,  iaa^ixBlia'i^  vk  is^ksi 


Pin,  265.— CEdemntouiiLarjIi- 
gitis.  (St  Rirtholoicew's 
Ho9|iitaI  Mueeunj.) 

'. — It  generally  comea  on 
inflammatory 
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dtridulouii  and  laboured,  and  swallowing  ia  psinful  and  d 
symptoms  which  may  be  followod  by  cyanoMs,  coma.  Bud  daatli. 
The  irmbaeiit  inimt  be  enei^tic  ;  on  emetic  should  be  pTsn  at  ths 
onHot,  nnd  leechofl,  ice,  or,  if  prefeirod,  hot  spongen,  applied  orer 
the  thyroid  mrtilago.  ThoHe  means  failing,  the  ajdeinatouB  part 
tnunt  ho  Bcarified  by  t.he  Ittn'Dgoal  lancet,  or  an  O'Dwyer's  tube,  if 
at  hand,  passed  throiigli  the  glottis,  and  retained  there  until  the 
(cdeina  eubsi(k« ;  othorwiiw  lai^'ugotoniy  or  tracheatomy  mast  be 
porfomicd. 

.V'7i'tr<rM«'H»  liiri/ni/itit,  luri/iiyeal  rrnup  or  laryngeal  diphthtrta. 


is  a  (liM>a>>c  of  chiltlliond,  and  may  Hther  begin  in  the  larynx,  or 
spDMul  to  it  ftiiiii  tlie  fiiiio.'S  and  phnrynx.  It  is  characteriBed  by 
I  the  funiiatiiin  nf  a  folso  iiiembrani',  which  may  extend  into  the 
I  trai'hini  uiiil  bmnchi  (Fig.  •H<IS).  The  menihnine,  which  may  be 
hnni  and  tough,  or  M)ft  and  cmmbting,  and  uf  n  yelluwish  or 
gn'yisli-whiti'  colour,  is  produced  by  flic  coagulation  of  fibrinous 
iniiti>riiil  e.\udc<l  on  the  surface  of  thi>  inucoiiH  membrane.  It 
Consists  of  II  ilcljcate  iii'twork  of  fibres  enclosing  leucocytes,  cast-off 
epithi'liuni,  nnd  granular  d^hria  in  its  mcshirs.  Locffler's  bacillus 
hu-4  Ixvn  founil  in  the  membrane.  On  its  separation  the  mucous 
incmlimne  liencntb  is  generally  though  not  invonabty  found  U)  be 
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denuded  of  epithelium,  congested  and  inflamed ;  but  the  mucosa  is 
not  usually  involved  as  is  the  case  in  diphtheritic  inflammation  of 
the  fauces  and  pharynx.  This  difference  would  appear  to  depend 
on  the  site  of  the  inflammation  and  the  intensity  of  the  process, 
though  some  consider  it  a  point  in  favour  of  the  non-identity  of 
croup  and  diphtheria,  a  question  however  which  cannot  here  be 
discussed.  The  symptoms^  when  the  disease  begins  in  the  larynx, 
generally  come  on  very  gradually ;  and  at  fii^st  cannot  be  distin- 
guished from  an  ordinary  catarrh.  Soon,  however,  and  often  first 
duiing  the  night,  the  cough  acquires  a  ringing  or  brassy  character, 
and  soon  afterwards,  if  not  simultaneously,  the  inspiration  becomes 
stridulous,  and  later  the  voice  **  hoai'se,  cracked,  and  whispering, 
or  in  young  children  totally  suppressed.  * '  Dyspnoea  is  now  marked ; 
the  soft  parts  of  the  chest-walls  recede  during  inspiration ;  the 
inspiration  is  heaving ;  expiration  as  well  as  inspiration  may  also 
become  impeded,  and  the  child,  if  not  relieved,  rapidly  becomes 
cyanosed  and  dies.  .  When  the  disease  spreads  from  the  pharynx, 
the  laryngeal  signs  may  at  first  be  masked;  but  later,  they  are 
similar  to  those  given  above.  Treatment, — Internally  quinine  and 
perchloride  of  iron  may  be  given,  whilst  locally  when  any  membrane 
is  visible  on  the  fauces  and  pharynx  it  should  be  removed,  and  pre- 
vented, if  possible,  from  re-forming  by  swabbing  out  the  throat  at 
frequent  inteiTals  with  boro-glyceride,  carbolic  acid,  or  other 
disinfectant.  The  child  may  be  placed  under  chlorofonn,  if 
necessary,  to  ensure  the  thorough  removal  of  the  membrane. 
Although  it  is  ])erhai>s  too  early  to  pronounce  an  opinion  as  to  the 
exact  value  of  the  subcutaneous  injection  of  diphtheria  antitoxin, 
its  efficacy  seems  to  some  extent  to  be  undoubted,  since  a  marked 
decrease  in  the  percentage  of  mortality  from  diphtheria  has  resulted 
in  the  hos])itals  whore  it  has  been  used.  It  would  appear  that  the 
earlier  the  injections  are  made  in  the  disease  the  more  prospect 
there  is  of  success  since  the  antitoxin  can  only  neutralize  the  toxin 
present  in  the  system,  not  undo  the  damage  to  the  muscles  and 
nerves  already  done,  nor  control  the  secondary  septic  processes 
which  may  have  been  set  up.  The  dose  must  be  sufficiently  large 
and  rogulateil  more  by  the  severity  of  the  symptoms  than  by  the 
age  of  the  i)atient.  The  minimum  dose  for  a  child,  according  to 
Klein,  is  3J.  to  5JJ.  Washboum  and  Goodall  i*ecommend  the  ifol- 
lowing  doses  of  a  serum  of  which  0*0001  c.cm.  neutralizes  a  dose  of 
diphtheria  toxin  otherwise  fatal  to  guinea-pigs :  in  severe  cases, 
20  c.cm.  (about  ^v)  when  the  patient  is  first  seen,  followed  by 
10  c.cm.  in  from  eighteen  to  twenty-four  hours,  and  again  another 
5  to  10  c.cm.  in  another  eighteen  to  twenty-foui*  hours,  and  pro- 
portionately smaller  doses  for  less  severe  cases. 

Should  the  larynx  become  obstructed,  tracheotomy  must  be  itfHj 
formed.     The  chief  indications  for  this  operation  are — I  ^  wi^jw^di^^^ 
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of  the  soft  parte  of  the  cheat-walls;  2,  nupprMsios  of  the  y 
and  especiaUy  'J.  impoded  expiration.      Before  iiitruducin);  the 
trncheotomy-twbe  the  membrane  nhcmld  be  thorou^j-  minovrf 
botli  from  the  trachea  and  larynx  by  a  feather  or  by  the  Btidiun- 
tuhc   nppanitUB.   and   itw   re-formation   if    possible  preventod   by 
iiinHtaiit  spraying  of  the  pail  through  the  tube  with  an  alkalin* 
lotion.     Thfl  pntient'o  lici)  should  be  nurmiinded  with  curtains,  and    j 
the  iihnOHphere  kept  moist  by  steam  to  which  nii  anttMeptic  it  tidded. 
He  shoiiiil  W  fed  with  soft  ootid  nourishment,  and  if  neeesmiry  by  • 
flexible  silk  tube  pasited  through  the  nose.    Rtimulant^  are  generally   I 
required.    The  recumbent  posture  should  lie  ininHt«d  on,  an  ther«  j 
is  grave  danger,  if  the  patient  attempts  to  lUt  up,  of  sudden  aiul  i 
fatal  canliae  syneopo.  I 

TtTBKRCLB  OP  THK  LARTNX,  a1»>  [-ailed  lanFUgeal  phtliiMs.  maj  1 
sometimcui  occur  as  a  primary  alTection.  though   it  is  generally 
neoondnry   to   tubercle  of   the  lung.     It  is   chararterixed   by  the   ] 
formation  of  miliary  tubercles  under  the  mucous  menibrane,  «birh    : 
subsequently  break  down,  leading  to  ulceration.     The  'ympfmnn  nr» 
Warn-  of  ordinary  chronic  laryngitis,  but  in  addition  to  themi,  th* 
]»tient  often  presents  signs  of  pulmonary  phthisin.    <  In  exaininittion   I 
the  miicoua  membrane  looks  pule,  and  the  aryl^^no-epiglottidean  I 
folds  swollen  ami  often  of  n  pyriform  shape  ;  later,  lOceration  will  i 
\v  di*>eovpred,  and  may  be  followed  by  caries  and  necrosis  of  th«  1 
liiryngenl  cartilagew,  d>'gphBgia,  and  oedema  of  the  glottis,     rrmf- 
wiTi*. — The  usual  cmstitutional  treatment  for  tiiliercular  dineiiMn 
niURt  be  employed.     When   ulceration  has  occurred  insitlflatjon  of 
morphia  and  painting  the  part  with  cocaine  liofore  taking  food  may 
be   tried   to   relieve   the    cough   and   the   difficulty   and    pain   iif 
swallowing.      Should  swallowing  become  impossible,  the   patient 
should  be  fed  with  the  iii80])hageBl  hibe  whilst  lying  (ace  down-  J 
wards.     Ttnohnotomy  must  be  performed  if  suffocation  thrMt<ina.      I 

HtphiLIS  of  THB  LAnyxx.— In  the  seoondury  utages  of  syphilia,  J 
catarrhal  iiillninniation.  siiperfieial  ulceration,  and  mucous  potchMl 
may  ot-cur;  whiUt  in  the  ti-rtiaiy  stAges  oliaracti^ristie  nloars  du»  to  I 
bnuktng  down  of  gummata  ore  not  Tory  uncommon.  Tertiaiy-J 
iilcoratiou  may  «it«nd  lu  the  ]>erirhondrium.  or  a  gumma  mq^a 
begin  beneath  that  menibrune,  and  in  either  c«m  lead  to  noomaii  ■ 
or  caries  of  the  cartilage*.  Ou  the  healing  of  the  ulcers  cantraettonC'fl 
and  adhoaioni  proiluring  stenosis  of  the  larynx  may  nnsue.     Qeneralfl 


shoulil  ii-dema  o(  the  glottis  BUperrene.  In  »f™<wi«  sti  attempt  mtlf  I 
1>e  made  to  dilate  the  contracted  glottis  by  mnuns  of  <  I'llwyvt^A'l 
tub«s,  or  the  ntrictun  nuy  be  divided  with  a  guarded  kiiifv,  or  witlkfl 
the  gMlvaoo-cvitwy.  1 

TVMOnu  both  innocent  nnd  maUp\na\  uccvw  to  \\io  Vtvut,    Of  I 


■mrOCBO  OF  ITIE  LABYKX. 

th«  former  tbe  papillomata  and  fibromata  are  the  most  tx 
the  latter  the  epitbeliomata.  The  pup  Uomaia  occur  aa  wartr  or 
pcdunculBited  excrescences,  or  as  soft  flocculent  villoua  like  bodies 
and  generally  grow  from  the  vocal  cords  and  fn  nt  of  the  larynx 
(Fig.  267).  They  may  be  single  or  m  lit  pie  Tht  fibrom  t  arc 
ioHS  oonimim.  and  occur  as  small  sn  onth  sfhttu^  sphencol 
pedunciilat<>d  or  wttwdlo  growths,  spnnging  from  the  vocal  conli 
Thf  rpithtliiimi'ta  usnally  grow  from  the  cous  membtEne  covenng 
thp  orj-fenoid  cnrtilagPB,  or  from  thp    entnc  lar  luindc  o    c  rds 


Fio.  287.~PH[)illom(i  of  larjni. 
(St.  Burtholnmen'ti  HospiUt 
Museum.) 
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A  Barcomatoiis  tumour  is  shown  in  the  accompanying  illustration 

(Fig.  -m). 

The  chief  ni/mptimis  of  a  growth  in  the  larynx  are  hoarseness  or 
aphonia,  and  dyM]m(»a.  When  the  growth  is  pedunculated  the  aymp- 
toniB  are  often  paroxysmal  and  intermittent  in  character,  in  conae- 
qiience  of  the  growth  being  moved  by  the  current  of  air  in  respiration. 
The  larj-ngoecope  i»  essential  for  tbe  diagnosis.  In  the  early  etagea  it 
may  be  difficult  to  distinguish  an  innocent  from  a  malignant 
tumour,  but  if  a  small  piece  can  be  removed,  a  microscopical 
examination  will  usually  clear  up  the  point.  I^ater,  the  rapid 
gi'owth  of  the  tumour,  its  tendency  to  ulcerate,  its  induration,  itn 
involvement  of  surrounding  parts,  the  enlargement  of  lymD^ 
glands,  and  the  accompanying  pain  and  cachexia  will  j 
malignancy.  Frequently,  however,  the  lymphatic  g"  '" 
involved,  and  there  may  be  no  cachnui< 
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Treatment. — Innocent  growths  should  be  i-emoyed  if  possiUe  by 
the  intralaryngeal  method.  This  may  be  done  by  evulsion  with 
the  laryngeal  forceps,  or  by  excision  with  the  cutting  forceps,  or 
with  the  cold  wire  or  galvano-cautery  snare,  local  anesthesia  being 
induced  by  cocaine.  When  of  very  large  size,  or  broad-based,  or 
situated  bolow  the  cords,  or  in  other  parts  where  they  cannot  be 
removed  by  this  method,  laryngo-tracheotomy  or  thyrotomy  may 
have  to  be  porfurmod.  When  a  malignant  growth  is  confined 
entirely  to  the  larynx,  and  the  glands  of  the  neck  are  not  inyolved, 
thyrotomy  may  still  be  performed,  and  the  growth  completely  cut 
and  8cra])e(l  away  from  the  cartilages,  or  if  the  cartilages  are  found 
invaded,  part,  or  even  the  whole  of  the  larynx  may  be  extirpated. 
Otherwise  palliative  treatment  only  can  be  employed,  or  tracheotomy 
performed  if  suffocation  threatens. 

OPERATIONS  ON  THE  AIR  PASSAGES. 

Under  this  head  are  included  tracheotomy ^  laryngotcmy^  laryngo- 
tracheotomy y  thyrotomy^  subhyoid  pharyitgotomyy  and  intnbatwn  and 
eotiirptitum  of  the  larynx,  A.  Tracheotomy,  laryngotomy,  and 
laryngo-tracheotomy  may  be  required,  1,  for  establishing  a  per- 
manent opening  below  an  obstruction  of  the  lar^nix ;  2,  as  a  tem- 
porary' expedient  until  such  an  obstruction  can  be  removed ;  3,  for 
the  extraction  of  a  foreign  body  or  growth ;  and  4,  to  prevent  blood 
entering  the  trachea  during  operations  about  the  mouth,  jaws, 
tongue,  and  pharynx.  B.  Thyrotomy  and  subhyoid  pharyngotomy 
may  l)e  necessary  for  the  removal  of  a  growth  or  foreign  body  when 
such  cannot  bo  extracted  by  the  inti'alaryngeal  method  or  by  one  of 
the  former  operations.  C.  Complete  or  partial  extirpation  of  the 
larynx  may  have  to  bo  midertaken  for  a  malignant  growth  con- 
fined to  the  larynx.  Before  perfonning  any  of  these  operations  the 
Surgeon  should  consider  well  the  anatomy  of  the  middle  lino  of  the 
neck.  Beginning  at  the  chin  is  the  raphe  between  the  mylo-hyoid 
muscles,  next  the  hyoid  bone,  and  then  the  thyro-hyoid  membrane 
through  which  an  incision  is  ntade  in  the  operati<m  of  subhyoid 
ph<iryiiy(>fomy  (Fig.  269,  a).  Below  this  is  the  pomum  Adami,  or  the 
notch  in  thtj  thjToid  cartilage  which,  though  prominent  in  adults, 
especially  in  males,  can  hardly  be  felt  in  the  fat  neck  of  a  child. 
An  incision  exactly  in  the  middle  line  through  the  thjTxnd  cartilage 
is  known  as  thyrofomy  (Fig.  269,  b).  A  little  below  the  thyroid 
cartilagi>  the  crituiid  can  l»e  felt.  It  is  situated  op]>osite  the  fifth 
or  sixth  cer\'ical  vertebra  and  is  an  excellent  landmark,  and  it  can 
always  bo  distinguished  however  fat  the  neck.  Itetween  it  and  the 
thjToid  ciirtiloge  is  the  crico-thyroid  membrane,  which  is  quite 
superficial,  being  covered  only  by  the  skin,  superficial  and  deep 
fascia,  and  the  overlapping  stemo-hyoid  muscles.    This  is  the  spot 
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vhere  laryngotomy  ia  performed  (Fig.  269,  o).  Below  the  ciiooid 
cartilage  are  two  or  three  rmga  of  the  trachea,  and  then  the  thjioid 
iathmue.  There  is  usually  a  space  between  the  cricoid  cartilage  and 
the  isthmus  of  a  quai-tor  to  half  an  inch.  Hon?  the  trachea  is 
merely  covered  by  the  skin,  auparficial  and  deep  fascia,  and  the 
overlapping  stemo-hyoid  mueclcs  on  either  Hide,  and  it  is  in  this 
situation  that  trachriAiimif  is  best  parfomiod  (Fig.  269,  d).  When 
the  incision  is  extended  upwards  through  the  cricoid  a»  well  as 
through  the  upper  rings  of  the  trachea,  it  is  called  laryttgo-tracheo- 
tomy.  Aft«r  the  isthmus  of  the  thyroid  gland,  which,  in  adults,  is 
ustuilly  about  halt  an  inch  wide,  follow  four  or  five  rings  of  the 
trachea,  and  then  the  upper  border  of  the  sternum.    Below  the 


Fid.  266. — Silnalion  of  iacisiodb  for  opcratione  in  midillo  line  nl  neck, 
a.  Subhyoiil  phitrjntntomj  b  TYijTotamy  c  Laryneotomy.  il. 
Tracheolflmy  above  mtlimus  t  Tracbeotomy  below  latbniuB;  The  lines 
only  sliow  tbe  relative  situation  of  Uio  incisian«.  not  tbeir  correct  length. 

isthmiiH  the  tmchea  recedes  from  the  surface,  and  iii  addition  to  the 
skin  and  sujH^rficial  and  deep  fascia,  is  covered  by  the  stemo- 
thyroids  aa  well  us  the  stemo-hyoids,  and  by  two  layers  ()f  deep 
fascia  betweeu  which  is  tlie  large  inferior  thjToid  plexuH  of  veins. 
Superficial  to  the  muscles,  the  aiiostoiiLotic  branch  between  the 
ant«rior  jugular  veins  also  crosses  tho  trachea.  On  the  trachea 
itself  are  Beveral  Hiiiall  branches  from  the  inferior  thjToid  arteries, 
and  sometimes  the  thyroidea  ima,  an  abnormal  blanch  coming 
off  from  the  aoi-ta ;  whilst,  niiely,  the  innominate  vein  may  be 
higher  than  usual,  and  eroKs  the  ti-achea  above  the  level  of 
the  Htemum.  On  either  side  of  the  trachea  low  in  the  neck  are 
the  carotid  arteries.  Some  Surgeons  perfonn  tracheotomy  below 
the  isthmus  (Fig.  269,  e) ;  but  a  review  of  these  aiu.t<iYUE»L'E%\B.'Cv<:ni^ 
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makes  it  evident  how  much  greater  is  the  risk  and  difficulty  then 
attending  it. 

TRACnEOTOMY  may  be  performed  either  above  or  below  the 
thyroid  isthmus.  The  former  situation  should,  as  a  rule*  be  chosen, 
as  here  the  operation  can  be  performed  with  greater  ease  and  less 
risk.  Moreover,  there  is  less  danger  of  suppuration  extending 
between  the  layoi*8  of  the  cervical  fascia  which  are  necessarily 
cjpened  if  the  low  operation  is  done.  In  favour  of  the  low  operation, 
on  the  other  hand,  it  is  argued  that  the  opening  is  further  from  the 
disease  when  the  larynx  is  affected,  and  nearer  to  the  bronchi  when 
a  foreign  body  has  to  be  extracted ;  and  that  there  is  more  room 
than  above  the  isthmus,  as  the  latter  sometimes  touches  the  cricoid 
cartilage.  The  isthmus,  however,  can  bo  drawn  downwards  quite 
easily  with  blunt  hooks,  or,  if  necessary,  may  be  divided  in  the 
middle  line  with  perfect  safety  and  practically  no  hiemorrhage.  If 
there  be  any  advantage  in  the  low  operation  in  that  the  trachea  is 
opened  further  from  the  disease,  it  is,  in  my  opinion,  fully  com- 
pensated for  by  the  less  risk  attending  the  high  operation. 

The  high  vptrration  only  will  be  hei*e  described.  It  may  be  done 
either  with  or  without  chloroform.  Chloroform  should,  as  a  rule, 
be  given  to  childion,  as  otherwise  their  struggles  are  apt  to  embarrast^ 
the  operator.  In  adults,  however,  it  is  not  necessary,  as  after  the 
skin-incision  has  been  made  no  pain  is  felt,  and  chloroform  is  liable 
to  increase  the  dyspnoea,  if  present,  to  a  dangerous  extent  and 
necessitate  the  ojwration  being  rapidly  performed,  whereas  the  more 
delibtTately  it  can  be  done,  the  less  are  the  risks  attending  it.  A 
small  i)illow  having  been  ])laced  beiteath  the  neck  so  as  to  render  it 
prominent,  make  an  incision  from  the  ciicoid  cartilage,  exactly  in 
the  middle  line,  for  an  inch  and  a  half  to  two  inches  downwards 
according  to  the  age  of  the  patient,  fatness  of  the  neck,  &c.  (Figs, 
269,  273,  d).  Divide  the  skin  and  superficial  fascia,  and  luiving 
found  the  interval  between  the  sterno-hyoid  muscles  continue  your 
incision  between  them,  carefully  avoiding  any  large  veins.  The 
isthmus  of  the  thyroid  will  now  be  seen  in  the  lower  part  of  the 
wound  as  a  bluish-red  bodv  ;  and  if  sufficient  room  does  not  exist 
between  it  and  the  ciicoid  cartilage,  di*aw  it  down  gently  with  a 
blunt  hook  ;  or  if  this  cannot  be  readily  done,  notch  it  in  the  middle 
line  or  divide  it.  The  drawing  downwaixls  of  the  isthmus  is  greatly 
facilitated  by  dividing  transversely  on  tht?  cricoid  the  layer  of  fascia 
which  extends  from  the  cricoid  cartilage  to  the  isthmus.  By  doing 
this,  moreover,  the  wounding  of  the  veins  between  the  layers  of 
fascia  will  be  avoided.  The  first  two  or  thi-ee  lings  of  the  trachea 
having  now  been  fully  exposed,  and  all  arterial  haemorrhage 
anx^sted  by  ligature  or  pressure- forceps,  thrust  the  sharp  hook  into 
the  trachea  immediately  below  the  cricoid  cartilage,  and  stead}ing 
it  in  this  way,  divide  the  fii*st  two  or  thiee  rings  by  thrusting  in  the 
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knife  with  the  back  of  the  blade  directed  downwards  and  by  cutting 
towards  the  cricoid.  Venous  hsemorrhage,  except  from  a  large 
vein,  which  of  course  should  be  tied  or  clamped,  need  not  delay  the 
opening  of  the  trachea,  as  it  dei)ends  on  engorgement  of  the  right 
Hide  of  the  heart,  and  will  disappear  after  two  or  three  inspirations 
through  the  tracheal  wound.  The  woimd  in  the  trachea  being  held 
open  by  the  tracheal  dilator,  pass  the  outer  tube,  made  wedge- 
shaped  by  pressing  it  between  the  iinger  and  thumb,  into  the 
trachea,  and  then  immediately  insert  the  inner  cannula,  as  until 
this  is  done,  air  cannot  freely  pass  through  the  tube.  Secure  the 
tube  in  situ  by  tracheotomy  tapes  tied  behind  the  neck.  Where 
the  operation  is  performed  for  ci*oup  or  diphtheria,  the  tube  should 
not,  as  a  rule,  be  inserted  at  once,  but  the  wound  held  open  by  the 
dilator,  and  any  false  membrane  removed  by  a  feather  |)a88ed 
both  down  into  the  trachea  and  up  into  the  larynx,  or  if  this  does 
not  succeed,  by  a  Parker's  suction-tube  appa- 
ratus. The  bivalve  cannula  in  general  use, 
is  apt,  on  account  of  its  shape,  to  produce 
ulceration  of  the  anterior  wall  of  the  trachea, 
on  which  from  its  curve  it  must  necessaiilv 
impinge ;  it  has  even  been  known  to  perfo- 
rate the  wall  and  to  enter  the  innominate 
artery.  This  can  be  prevented  by  the  im- 
proved shaped  cannula  invented  by  Mr.  E. 
W.  Parker  (Fig.  270).  Should  the  breath- 
ing cease  during  the  operation,  the  trachea  should  still  be  opened, 
the  obstructing  membranes  removed,  and  artificial  respiration  per- 
severed in  for  some  time. 

Dangers  and  difficulties  of  the  operation, — Where  the  operation  can 
be  done  deliberately,  and  on  a  patient  with  a  thin  neck,  it  is 
attended  with  no  great  diflSculty ;  but  where,  as  is  frequentiy  the 
case,  it  has  to  be  undertaken  on  an  emergency,  possibly  with 
insufficient  light  and  with  no  skilled  assistant  at  hand,  or  on  a 
young  child  or  infant  with  a  fat  neck,  and  has  to  be  completed 
rapidly  to  prevent  death  from  suffocation,  it  is  perhaps  one  of  the 
most  trying  that  the  Surgeon  is  called  upon  to  perform.  The 
dangers  into  which  the  inexperienced  and  imwary  may  then  fall  are 
the  following : — 

1.  The  hyvid  hmt  nr  the  thyroid  cartilage  may  he  mistHken  for  the 
ciicoid  ciii-tilagc,  and  the  incision  made  through  the  thyro-hyoid 
membrane  or  into  the  thyroid  cartilage.  This  mistake  could  hardly 
occur  except  in  a  fat-necked  child,  and  then  only  through  careless- 
ness iii  not  determining  the  position  of  the  cricoid  cartilage  before 
beginning  the  operation. 

2.  The  interval  between  the  atemo-hyoid  muscle  may  be  missed^  and 
the  dissection  carried  to  one  or  other  side  of  the  trachea.    The 


Fio.  270.— Parkers 
cannula. 
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thyroid  body  and  even  the  carotid  artery  has  in  this  way  been 
wounded.  To  avoid  such  a  disaster  the  head  should  be  h^d  per- 
fectly struight  and  the  incision  made  accurately  in  the  middle  line ; 
ono  side  of  the  wound  should  not  be  I'otracted  more  than  the  other; 
and  the  index  finger  should  be  used  from  time  to  time  to  make  sure 
that  the  dissection  is  boiug  made  over  the  trachea. 

3.  7'o<>  8fi(trt  au  indsitm  may  Ite  niade,  and  consequently  be  a  source 
of  ouibamissnient  in  drawing  down  tlie  thyroid  isthmus,  and  in 
defining  the  trachea  befoi'e  it  is  ojiened.  The  incision  should  never 
be  less  than  an  inch  and  a  half  long  oven  in  a  child. 

4.  Out'  (tr  mure  large  veins  may  be  tiH)unded,  and  the  steps  of  the 
o])cmtiun  bo  considerably  imi>eded  by  haemorrhage.  Their  walls 
are  veiy  tliin ;  groat  care  therefore  is  necessary  to  avoid  injuring 
them. 

5.  The  knife  may  jwr/orate  the  pitsierior  wall  of  the  trachea  and 
enter  th(»  Ge«oi>hagu.s.  Caution,  therefore,  is  necessary,  and  some 
advise  that  the  knife  should  bo  held,  whilst  incising  the  trachea, 
with  the  forefinger  ])laccd  on  one  side  half  an  inch  from  its  point, 
so  that  it  cjinnot  penetrate  too  deeply. 

0.  The  knife  may  slip  to  one  side^  instead  of  entering  the  trachea. 
This  can  hardly  hap]>en  if  the  trachea  is  fixed  by  the  sharp  hook 
and  drawn  well  forwanl  into  the  wound  whilst  being  pei'f orated. 

7.  The  innominate  rein  and  even  the  innominate  arttry  hart  betn 
iroiindtd  in  incising  the  trachea  during  the  perfonnance  of  the  low 
ojieration .  The  knife,  therefore,  should  bo  introduced  with  the  back 
of  the  blade  towiu'ds  the  sternum,  and  the  incision  made  from  below 
upwards. 

8.  Jifovd  may  enter  the  tracheity  and  if  allowed  to  remain  there 
will  cuagulati?,  and  the  clots  being  dniwn  into  the  bronchi  and  acting 
lis  i>lugs  may  cause  suffocation.  This  danger  should  l)e  gminlud 
against  by  tying  all  bleeding  vess<'ls,  and  thoroughly  ex|»osing 
the  trachea  l)efoi-e  incising  it,  lest  tliere  should  be  a  vi^ssel  in 
front  of  it.  Should  i«ilv  a  little  blood  enter  the  trachea,  it  can  ]» 
coughed  up ;  but  if  the  amount  is  large,  tlie  patient  should  l>e  turned 
on  his  side,  and  the  head  dei)i*essed,  the  wound  of  c^oui'se  being  held 
open  by  retractors,  to  allow  it  to  run  out ;  or  if  this  does  not  suffice, 
an  attempt  must  b«^  nnule  to  remove  it  by  suction.  When  there  is 
a  general  oozing  of  blood  from  the  woiuid,  the  intixnluction  of  the 
tulx*  will  pi-ovent  more  esca])ing  into  the  tmchea. 

\K  The  trachetttomy  tube  may  Ite  forced  Inin^eea  the  fascia  and  the 
front  wall  of  the  trachea  ;  or  one  ralve  of  the  tube  may  Ite  passed  inside 
the  trachea^  and  the  other  outside. — To  escape  these  accidents,  the 
incision  in  the  tmchea  should  l>e  free,  and  its  edges  well  retracted, 
or  one  edge  may  be  held  up  by  a  sharj)  hook.  To  ensui'e  both' 
valves  entering  tlie  trachea,  they  should  be  presscnl  well  together ; 
this  may  be  conveniently  done  by  JSankey's  forceps  (Fig.  271). 
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10.  The  tube,  where  a  membrane  i«  preBeni,  may  he  poised  between 
the  tracheal  wall  and  the  false  membrane^  a  clanger  that  may  be 
guarded  against  by  removing  the  membrane  before  introducing  the 
tube. 

11.  The  tube  lias  been  passed  upwards  into  the  larynx  instead  of 
downwards  into  the  trachea, — No  excuse,  and  it  is  to  be  feared  no 
remedy,  could  be  found  for  such  grosR  ignorance. 

A/ttr'treatment, — The  room  should  be  kept  at  a  uniform  tempera- 
ture, the  air  rendered  moist  by  means  of  a  steam-spray  apparatus, 
and  the  l>ed  well  surroimded  with  curtains.  The  inner  tube,  es- 
jKJcially  if  the  operation  is  performed  for  diphtheria  or  croup,  should 
be  freed  at  frequent  intervals  with  a  feather,  or  with  a  small  sponge 
fixed  on  a  wire ;  and  well  cleansed  by  the  nurse  at  least  two  or  thiee 
times  a  day.  The  outer  tube  which  also  requires  cleansing  once  a 
day,  should  only  be  removed  by  the  Surgeon  himself.     Where  it  is 


Fig.  *271. — Snnkey'K  forceps  for  introilucing  tracheotomy  tube. 


Fro.  272.  — Author's  pilot  for  Mr.  Morrant  Baker's  soft  tube. 


necessary  that  a  tube  should  be  worn  for  any  length  of  time,  Mr. 
Morrant  Baker's  india-rubber  cannula  should  be  substituted  for  a 
silver  tube.  I  have  employed  this  immediately  after  the  operation, 
but  it  18  perhaps  safer  not  to  do  so  until  the  wound  has  been  dilated 
for  a  few  days  by  the  silver  cannula,  as  at  first  the  resiliency  of  the 
tracheal  rings  tends  to  close  the  wound,  and  the  india-rubber  has 
been  found  in  some  instances  not  suflSciently  stiff  to  resist  their 
pressui-e.  The  pilot  shown  in  Fig.  272,  inasmuch  as  it  renders  the 
end  of  the  tul)e  stiff  and  wedge-shaped,  facilitates  its  inti'oduction. 
The  india-rul)l)er  tubes  may  be  worn  with  the  greatest  comfort,  and 
for  pi-olonged  periods.  I  have  now  a  patient  who  has  worn  them 
for  upwards  of  five  and  a  half  years.  'WTien  lined  with  canvas,  as 
suggested  by  Mr.  Baker,  the  tube  will  last  in  very  good  condition  for 
nearly  twelve  months.  If  a  silver  tube  bo  worn  it  should  be  examined 
W.  ^  ^ 
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on  each  reuiovul,  any  blackening  of  the  end,  and,  of  ooune,  the 
]>rcficn(«  of  blood  being  an  indication  that  ulceration  is  in  pro^n^ess. 
The  tul>c  should  only  bo  worn  an  long  as  rospiiutioii  through  the 
;rl()ttis  is  iiii]if>(lp(1.  To  dfteniiine  when  the  tube  may  be  di*[»ense<l 
with  it  is  merely  necessary  to  close  the  wound  with  the  tinger  and  thuf< 
U  st  the  breathiiij*;.  Asa  rule,  it  in  l>ett4;r  to  remove  the  tul>e  at  firat 
only  (lurinp:  the  day,  or  for  a  few  hours  at  a  time,  or  where  a 
fenestrutoil  cannula  is  used  the  external  opening  may  be  stopped  for 
certain  ])<>i-io(]s  with  a  plug  to  giiuliuilly  accustom  the  patif'nt  to 
hi-eiithe  through  the  glottis.  Wlien  the  tul)o  haslxK^n  worn  for  any 
N'li^th  of  tiiiio  sonu)  ditticulty  is  often  expc«riencod  in  leaving  it  off. 
This  njay  depend  cliiofly  on  :  I,  the  fonnation  of  gi-anulations  in  the 
traeh<'u  jih(»v<»  th(»  o^M-ning  for  tlie  tul)e ;  2,  adhesions  of  tin*  VihiiI 
conls  to  one  unother;  and  li,  pai-nlysis  complete  or  iNirtial  of  the 
inti'insic  iiiusch's  nf  tlie  larynx.  AMiero  granulations  aiv  the  cauw 
of  the  (»bstniction,  they  should  be  touchiMl  at  inter\*als  with  nitrate 
of  silver.  Where  then*  is  adhesion  of  the  vocal  conls  the  glottif^ 
muv  r'ither  1k»  dilattnl  bv  O'Dwver's  tul>e»,  or  the  adhesions  bn>ken 
down  by  jirolx's  jiasstxl  up  thi'ough  the  wound  or  down  thi'oiigh  the 
inoutli.  The  power  of  the  mus(*les  may  lie  I'estoi'ed  by  galvanism, 
one  iM)l«;  Innng  ]iliic<Ml  in  the  larynx,  and  th<'  other  over  the  situation  of 
tht*  recim-ent  laryngeal  nerve.  In  ehildi-en  the  wmdition  improves 
jis  tliey  grow  oMer  and  as  the  larynx  l)ecomeH  more  developed. 

Lauyxgotomy.— Fet»l  for  the  cricoid  cartilage,  and  if  the  case  is 
urgent,  and  the  ])atioDt  evi<lently  in  extremiBy  plunge  a  ])enknife 
through  the  skin  and  su})ja<^nt  crico-thjToid  membrane  tranrtverscly, 
immediately  alMJve  the  cricoid  cartilage,  and  hold  the  wouml  o[)en 
by  a  hair-pin,  piece  of  wii-e  from  a  <*hampigne  bottle,  &c.  When 
the  oi)enition  can  1k^  done  delilx^nitely,  make  an  incision  exactly  in 
the  mid<lle  line  of  the  n<'ck  fi-om  a  little  above  the  lower  border  of 
the  thyroid  cartilage  to  a  little  Ixdow  the  upper  border  of  the  crici)id 
rariila;?!*  (Figs.  *H\\)  and  273,  c),  and  the  ciico-thyi-oid  membrane 
having  lxM>n  thus  exiM)sed.  incis<»  it  transversely,  introducing  the 
knif(>  immediately  alK)ve  the  cricoid  cai-tilage,  so  as  to  be  as  far  as 
jMissible  fi-om  the  vocal  conls,  and  in  onler  to  avoid  wounding  the 
little  ei-ico-thyroid  ai-terj'  which  anastomoses  with  its  follow 
usually  across  th<'  n]»iK*r  j>art  of  tlie  8]»ac<».  'lliis  artery,  though 
commonly  so  insi<;nilicant  that  any  haemorrhage  fn>m  it  could  be 
rc>adily  c(»nt rolled  l»y  tlu^  tul>e,  is  sometimes  of  considerable  tdze'. 
and.  if  then  wound(>d.  would  require  tying.  The  lar^nigotomy  tube 
should  be  somewhat  compress«>d  fnnii  alxive  downwards,  ho  as  better 
to  corn'sjMmd  with  th«.»  shapt?  of  the  crico-thynii<l  s])ace.  Some 
Surgeons  rtM-ommeu<l  that  the  incision  through  the  crico-th}Tuid 
membrane  should  Ik*  vertical  as  the  anterior  jugular  veins  and  the 
cineo-thyi-oid  nuiscleM  luive  lieen  injured  in  making  the  trauMVcrae 
incisifuu  and  an  aerial  fistula  has  at  times  reuniinod  after  the  latter 
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hau  been  employed.  FattherthoverticalmciHionhBa  tUsadvantage, 
thut  it  can  be  prolonged  downwards  through  the  cricoid  oaitili^  if 

Lakynoo-trachbotoscv  cownets  in  prolonging  the  incinion  in  the 
tracliea  through  the  cricoid  cartilage.  It  is  sometimea  done  when 
there  in  not  room  between  the  criooid  cartilage  and  the  isthmiui  for 
the  pertonnance  of  tracheotomy;  also  for  the  purposeotretnovinga 
growth  from  the  larynx.  Although  no  harm  may  follow  the  divtaion 
of  the  cricoid,  it  should  be  avoided,  if  poasible,  as  the  integrity  of 
the  larynx  is  thereby  interfered  with,  and  aerioutt  impairment  of  the 
vocal  apparntiis  ha^  occaaiciiially  been  the  result. 

Com/ioriioii  i,f  ihr  njirriitioiig  of  Irarhriitirmi/  and  laryngotomy . — 


Pill.  273. — iDciaione  io  certain  opentioDi  on  the  neck.  a.  Sabhyoiil 
pliaryntfotomj.  b.  Thymtoiuy.  c.  Ixryngotam;.  d.  Tntcheolomj  ubora, 
HQil  e  below,  tlie  iatliiuus  of  tliyniid.  /.  Lijptture  of  nubclarian  (3nl  [wrt). 
I).  Ligsture  of  lingiukl.  h.  Ligature  of  leioporal.  I.  Ligature  of  comniaD 
rarotid. 

Iiaryngotomy  in  a  much  easier  operation  and  can  be  dono  with 
greater  rapidity  than  tracheotomy.  For  this  reason  it  ia  par 
tu->'F//ciice  the  one  to  be  undertaken  on  an  emergency,  as,  tor  instance, 
threatened  suffocation  from  the  impaction  of  a  portion  of  food  at 
the  entrance  of  the  larynx.  In  children  tracheotomy,  or,  in  the 
cose  of  an  emergency,  laryngo-trocheotomy,  ahoold  always  be 
undei-taken,  as  the  crico-thyroid  space  in  them  ia  too  email  to  admit 
a  tube.  In  adults,  when  either  laryngotomy  or  t 
be  performed  deliberately,  the  opiniona  of  B 
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at  variance  an  to  which  operation  ought  to  be  undertaken  for  the 
Tar>'ing  conditions  calling  for  an  opening  into  the  air-pafwagm 
l)ol(^w  the  glottis.  For  my  own  part  I  always  do  tracheotomy 
(except  in  cases  of  emergency),  as  this  operation  does  Dot  interfere 
with  the  integrity  of  the  larynx ;  whertms  after  laryngotomy  the 
voice  has  at  times  been  lost  or  impaired  owing  to  contraction  of  the 
ci  ico-th vi'oid  membrane,  or  to  inflammation  of  the  crico-thvxoid 
joint  or  (Tic<>-ar\i:enoid  joint.  Further  there  is  often  difKculty 
with  tlie  tube,  lliis  opinion,  however,  is  not  held  by  all.  Thus. 
accoidiug  to  Mr.  Pirichsen,  laryugotoiny  should  be  performed  in : 
I.  Acut4'  U'dematous  laryngitis.  2.  Membraneous  laryngitis  in 
adults.  3.  Chronic  syi)hilitic  and  ulcemtivelarj-ngitis.  4.  Tumours 
and  fon^ign  iKxlies  olwtnicting  the  larynx.  5.  J^calds  and  injuries 
of  the  larynx  by  acids.  (}.  Accidents  during  operations  about  the 
head  and  face  in  which  blmnl  accumulates  in  the  larynx ;  and 
7.  liaryugcal  spasm  and  paralysis  from  compression  of  the  recurrent 
nei've.  Trarheotonif/,  on  the  other  hand*  he  advises  to  l)e  done  for: 
1 .  Membraneous  laryngitis  in  childn?n  ;  2.  Foreign  bodies  in  the 
trachea  or  bronchi ;  li.  Im])action  of  foreign  substances  in  the 
larynx  ;  4.  Necrosis  of  the  cartilages  with  obstructive  tliickening of 
the  tissues ;  and  .').  As  a  ])reliminary  to  certain  operations  attended 
with  bff'morrlmge  about  the  face  or  mouth. 

TiiYitoTOM  Y,  or  laying  open  the  larynx  from  thefi'ont  by  dividing 
the  thyroid  cartihige  in  th(»  middle  line,  may  be  required  for  the 
removal  of  atumoiu*  or  a  foreign  IkkIv  imjMicted  in  the  hirynx  after 
a  thorough  and  cai-eful  attemi)t  has  In^en  ma<le  to  extract  it  by  the 
natural  passages  {infruhinpif/fal  inrfh(Hl).  Make  an  incision  accu- 
rately in  the  middle  line  of  th(»  neck  from  the  hvoid  l)one  to  the 
cricoid  cartilage  (Figs.  2()9  and  273,  )>),  and,  having  exposed  the 
thvr«)id  cartilage,  and  stop])ed  all  bleeding,  divide  it  along  the  angle 
formed  by  the  junction  «)l'the  alie,  taking  care  to  do  so  in  the  middle 
line  so  as  n<»t  to  injure  the  vocal  cord?.  Separate  the  alw,  and 
remove  the  growth,  &c.,  and  bring  the  alio  accurately  together 
again,  and  unite  tlu'm  ]»y  silver  wire  or  kangaroo- tail -tendon 
j^utures.  whicli  should  not,  how(»ver,  1k»  passed  through  the  whole 
thickness  of  the  <*nrtila^'e.  Wien  th«'  removal  of  the  growth  is 
likelv  to  be  attended  with  hiemoiTha^^e,  tiacheotomv  should  iirst  be 
]M>rl'oni)ed  and  the  trachea  plugged  by  llahn's  cannida.  The  head 
shoultl  be  kept  low  and  on  one  side  after  the  operation  and  the  tube 
removed  if  possible  at  on<e  or  within  twenty-four  hours. 

SriiiiYoii)  ruAiJYN(ioTOMY  <-ousi»ts  in  o]M'ning  the  pharynx 
throu«;h  the  thyro-hyoid  membrane  (Figs.  2()1>  and  273,  a),  for  the 
purpose  of  r«*movin;r  a  tumour  «>r  imjuicted  fon^ign  body  at  the 
entranct'.  or  in  the  ujjper  juii-t  of  the  larynx.  It  is  so  rarely 
i*e<|uirtd  that  tlie  stej>s  of  the  oj)ei*ation  are  not  given  in  detail. 

Inti'bation  of  the  lauyxx  consists  in   passing  a  properly- 
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shaped  tube  through  the  glottis  by  means  of  a  forceps  or  pilot ' 
invented  for  the  purpose.  The  tubes  now  used  are  those  known  as 
0*D  wyer  8.  Intubation  is  employed  asa  substitute  for  laryngotomy  or 
tracheotomy  in  certain  cases,  as  oedematous  laryngitis,  membraneous 
laryngitis,  &c.  It  does  not  seem  likely  that  intubation,  as  has  been 
maintained  by  some,  will  replace  tracheotomy  for  membraneous 
laryngitis,  since  there  is  a  danger  of  the  membranes  being  forced 
into  the  trachea  by  the  tube,  thus  causing  obstruction,  nor  does  the 
intubation  admit  of  the  removal  of  the  membranes  as  can  be  done 
after  tracheotomy.  In  oedematous  laryngitis,  however,  it  is  a  very 
useful  procedure. 

Laryngectomy  or  extirpation  of  the  larynx.— Partial  or 
complete  removal  of  the  cartilages  of  the  lar^nix  may  bo  required 
for  malignant  disease  when  the  growth  is  confined  to  that  organ 
and  the  glands  in  the  neck  ai-e  not  involved.  First  perform 
tracheotomy,  and  plug  the  trachea  with  Hahn's  tampon  cannula, 
and  continue  the  administration  of  the  anaesthetic  through  it.  Next 
make  an  incision  in  the  middle  line  of  the  neck  from  the  hyoid  bone 
to  the  tracheotomy  wound ;  free  the  upper  part  of  the  trachea  and 
the  larynx  from  their  attachments  by  dissecting  close  to  these 
structures,  securing  all  bleeding  vessels  as  they  are  divided.  Divide 
the  trachea  above  the  cannula  and  detach  ^e  larynx  from  the 
remaining  connections,  working  from  below  upwards.  Where  part 
of  the  larynx  can  be  saved,  the  risks  of  the  operation  will  bo 
greatly  lessened.  Lightly  plug  the  wound  with  antiseptic  gauze, 
leaving  the  cannula  m  situ  for  twenty-four  hours.  The  patient 
should  lie  with  his  head  low  and  on  one  side  and  should  be  fed  at 
first  through  a  soft  tube  passed  down  the  oesophagus,  and  by 
nutrient  enemata.  On  the  healing  of  the  wound  an  artificial  larynx, 
if  the  whole  organ  has  been  removed,  may  be  fitted  to  the  parts, 
by  the  help  of  which  the  patient  will  be  able  to  speak  moderately 
distinctly. 

diseases  of  the  parotid  gland. 

Parotitis  or  mump8,  is  an  acute  infectious  disease  attended 
with  sharp  febrile  disturbance,  and  with  a  local  iufiammation  of  the 
parotid  gland.  There  is  generally  much  pain  and  swelling,  but 
neither  redness  nor  tendency  to  suppiu^tion.  On  the  Hubnidenceof 
the  inflammation  in  the  one  glund,  the  opposite,  if  not  already 
affected,  generally  becomes  inflamed,  or  more  rarely  the  testicle, 
ovary,  or  mamma  is  attacked — a  condition  sjx)ken  of  as  metastasis. 
Confinement  to  the  house,  a  gentle  laxative,  and  a  belladonna  or 
opiate  liniment  or  poppy  fomentations  to  soothe  the  pain  is  all  that 
is  usually  required. 

Parotitis  may  follow  surgical  operations,  especially  thosftmNVi\N\i>k% 
the  abdominal  cavity.     It  soon  subsides  ii  t^^  oTv^vTiaX  ^omyi^  wjav^ 
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an  aseptic  course,  but  if  it  be  due  to  septic  abBO]:xytion  stipptiTatioii 
quickly  ensues  (pyaemia). 

Parotid  abscesses  should  be  opened  by  an  indsion  in  front  of 
the  ])08terior  border  of  the  jaw  to  avoid  the  external  carotid  arteiy, 
and  parallel  to  the  facial  Tiervo. 

Parotid  tumours  may  begin  in  the  parotid  gland  itself,  or,  as 
is  |)orhap8  more  often  the  case,  in  one  of  the  lymphatic  glands 
situated  over  it.  They  have  a  great  tendency  to  displace  or  destroy 
the  parotid,  and  to  extend  deeply  amongst  the  important  structures 
behind  the  ramus  of  the  jaw,  where  they  may  surround  the  carotid 
arteries,  or  even  encroach  upon  the  pharynx.  In  structure  they 
may  be  fibrous,  m^'^omatous,  cartilaginotks,  sarcomatous  or  car- 
cinomatous. The  tumour,  however,  most  common  in  the  parotid 
region  consists  of  cartilage  intermixed  with  fibroun  tissue,  with 
atrophied  glandular  elements,  and  often  with  mucous  tissue.  The 
cartilage  which  so  frequentiy  exists  in  parotid  tumours  is  believed 
to  be  derived  from  the  elements  of  the  rudimentary  fcetal  structure 
concerned  in  the  development  of  the  lower  jaw,  and  known  as 
MeckeFs  cartilage.  Cysts  are  very  rare,  but  cystic  degeneration  of 
the  solid  tumours  is  not  infrequent. 

Sifmjitvms  and  lUinjnosis, — llic  differential  diagnosis  of  the  various 
juirotid  tumours  cannot  be  hero  attemptcnl.  Nor  is  it  of  consequence, 
a«4  it  is  often  im|)o8sible  before  removal  to  determine  their  exact 
natiu'e.  The  practical  jwints  for  the  »Surgeon  to  consider  are : — Is 
the  growth  innocent  or  malignant?  Can  it  be  safely  removed ^ 
Innocent  tumotirs  grow  slowly,  and  are  at  first  freely  moveable, 
smooth  or  slightly  lobulated,  (circumscribed,  hard  and  firm  or  semi- 
elastic;  but  as  they  increase  in  size  they  may  become  soft  or 
fluctuating  in  places,  either  from  mucoid  softening  or  cystic  degener- 
ation. The  skin  over  them,  though  Htrctched  and  thinned,  is  non- 
adherent, and  the  glands  arc  not  affected.  Maltfjtuint  tumours^  on 
the  other  hand,  grow  rapidly,  are  ill -defined  in  outUne,  generally 
soft  or  semi-fluetuating,  and  iK^come  finuly  fixed  to  the  surrounding 
parts ;  the  skin  is  adherent,  pui-jdish-red,  brawny,  infiltrated  with 
the  growth,  and  later  ulcerated ;  and  the  l}'mphatic  glands  are 
enlarged.  An  innocent  tumour,  however,  after  Laving  grown  slowly 
for  many  years  may  suddenly  take  on  ra]>id  growth  and  malignant 
characters. 

Trettimeid, — AVhon  the  tumour  a])i)oars  innocont,  of  moderate 
size,  and  fixN'ly  moveable,  indicating  that  its  attachmonts  are  not  deep, 
there  can  be  no  question  alx^ut  its  oxcisi<m.  Ihit  when  of  very 
large  size,  espe<:ially  if  finnly  fixed  to  sun*ounding  [Mirts,  or  if 
malignant,  \mless  quite  small  and  the  skin  and  glands  are  not  to 
any  extent  involved,  it  should  be  loft  alone.  The  0}>trtitiar{, — 
Make  a  free  longitudinal  incision  through  the  skin  and  fascia  to 
thoroughly  expose  the  tumour ;  it  w\\\  Wicw  oWqw  \^^^\n  ^^W  q»1 
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of  its  capsule ;  if  not  draw  it  forward  with  vulsellum  forceps,  and 
separate  its  deeper  attachments  with  the  handle  of  the  scalpel  and 
occasional  touches  of  the  knife,  the  edge  of  which  should  be  turned 
towards  the  tumour  to  avoid  the  branches  of  the  facial  nerve  and 
other  important  structures.  The  proximity  of  the  carotids  should 
not  be  forgotten. 

DISEASES  OF  THE  THYROID  GLAND. 

BuoxcHocELE,  goItre  OR  DERBYSHIRE  NECK  18  an  enlargement 
of  the  thyroid  gland.  It  may  be  due,  as  is  commonly  the  case,  to 
simple  hypertrophy  of  the  normal  tissues  of  the  oigan  {orJtmirt/ 
yoUre)y  and  may  then  involve  the  whole  gland  or  one  of  the  lateral 
lobes,  or  rai*ely  only  the  isthmus.  In  other  instances  the  hypertrophy 
may  fall  chiefly  on  the  fibrous  tissue  constituting  the  septa  of  the 
gland  {fibrous  yifUre).  Or  along  with  some  amount  of  simple 
hypertrophy  and  mcrease  of  fibrous  tissue  [adeuonm),  one  or  more  of 
the  normal  alveolar  spaces  may  become  enlarged,  forming  single  or 
multiple  cysts  {vi/stk  yaUre).  Such  cysts  contain  when  single  a 
serous  fluid,  or  when  multiple  a  colloid  or  a  dark  grumous  uiateiial 
sometimes  mixed  with  altered  blood;  whilst  occasionally  proli- 
ferating growths  project  into  their  interior  from  the  cyst-walls. 
In  other  instances  again,  but  more  rarely,  the  hyi)ertr<)phy  is 
associated  with  a  great  increase  in  the  vessels,  and  a  forcible  and 
expansile  pulsation  is  given  to  the  gland  ( pulsatiny  yoUrt),  But 
the  tissues,  besides  hypertrophy,  may  imdergo  secondary  changes. 
Thus  calcification  may  occur,  and  the  enlarged  gland  become  in 
places  of  stony  hardness  {calcified  goUre),  or  the  fluid  normally  con- 
tained in  the  alveolar  cavities  may  assume  a  colloid  character. 
Lastly,  the  enlargement  of  the  thjToid  may  be  due  to  malignant 
disease  {maliyi,aut  yottre).  Goitre  in  certain  districts  is  endemic, 
especially  in  the  llhone  Valley  in  Switzerland,  and  in  Derbyshire, 
and  is  then  frequently  associated  with  the  condition  known  as 
cretinism.  It  abjo  occurs  sporadically  ;  and  in  some  cases  again  is 
accompanied  by  a  peculiar  jerking  beat  in  the  carotids,  by  aniemiii, 
and  by  a  ])ronHnence  of  the  eyeballs  {ejcophthalinic  (/ottri')^  for  a  full 
account  of  which  a  work  on  Medicine  must  be  consulted. 

The  ^Stfmpioins  common  to  any  form  of  enlarg(?ment  of  the  thyroid 
is  a  swelling  taking  more  or  less  the  charactc^ristic  shajK.*  of  the 
thyroid  gland,  and  moving  with  the  larj-nx  in  deglutition.  In  this 
countiy  the  onlargeniont  is  generally  modc^rat*^ ;  but  sometimes,  and 
especially  m  Switzc^rland,  the  goitre  fonns  a  large  mass  hanging 
down  in  front  of  the  neck,  and  may  press  upon  or  even  displace 
the  trachea  and  a^sophagus.  It  occurs  chiefly  in  women.  In  the 
ordinarj^  variety  it  feels  soft,  semi-fluctuating,  and  of  unifoiin 
consistency ;  in  the  cystic,  one  or  more  fluctuating  places  may  bftfekU.\ 
whUift  in  the  tibroua  it  will  be  firm  and  \iaxi\.  aii^  Hkot^  otNasaYO^jA. 
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or  iiTv^^lar,  and  whei-e  calcification  has  taken  plaoe  of  rtooy 
hardiiesH.  Malignant  goitre,  which  it)  very  rare,  may  be  kncnm  In" 
rapid  gn)wth,  enlarged  glands,  and  the  otiier  signs  of  uialignancr 

montioncHl  at  page  62. 

Tho  Cause  of  endemic*  goitre  in  not  known.  It  han  been  attri- 
buted to  inquire  water,  water  from  limestone,  and  snow  water,  but 
without  conclusive  evidenc^^  It  is  said  to  be  most  prevalent  in 
vallevH  where  from  their  direction  the  sun  does  not  penetrate,  on 
(lamp  soil,  and  in  damp  parts  of  towns,  but  according  to  Mr.  Beny 
these  influences  have  little  or  nothing  to  do  with  its  causation.  In 
sporadic  cases,  heredity,  disturbance  of  the  sexual  functions, 
and  conditions  producing  congestion  of  the  head  and  neck,  are 
given  as  causes. 

Treatment, — Sponidic  cases  of  ordinary' goitre  should  bj  tieited 
by  the  inteiTial  and  external  application  of  iodine.  Thus  theB\Tup 
of  the  io<lide  of  ii*on  may  be  given  internally  and  an  ointment  of 
iodine  and  itulide  of  ])otassium  applied  externally.  The  use  of 
biniodide  of  mercurj-  ointment,  followed  by  exiMwure  to  a  hot  sun, 
has  l>een  attended  with  much  suc(vss  in  India.  An  ice  collar  has 
s«  )metimes  bt^'u  of  soi-vioe.  Injection  of  iodine  or  of  perchloride  of  iron 
into  the  solid  ])urts  of  the  growth  is  highly  dangerous,  sudden  death 
having  occurre<l  either  from  the  accidental  entrance  of  air  or 
injecti<m  of  the  iron  or  iodine  into  a  vein.  In  cystic  ijoUrv  the  cyst 
<-«n  as  a  nile  be  readily  shellinl  out  from  the  rest  of  the  gland. 
"When*  great  dyspnoea  has  threatened  suffocation,  the  whole  gland 
has  l)een  removwl;  but  since  it  has  been  shown  that  such  removal  is 
pnKluctive  of  myxcedema  or  a  conditi(m  like  it  {strumaprityi),  it  is  a 
4uestion  whether  complete  removal  is  ever  justifiable.  It  is  better 
to  divide  the  isthmus  in  the  middle  line  for  the  purpose  of  freeing 
the  trachea  (which  is  compressed  latemlly,  not  from  before  buck- 
wards)  or  to  rf»move  the  isthmus  or  one  lol>e  of  the  gland,  when  the 
rest  will  generally  shrink.  If  iiece>sary  to  remove  both  lateral 
loK's  the  lower  end  of  each  should  1^'  left,  namely  that  part  into 
wlii<'h  the  inferior  thyroid  artery  enters.  The  n^'urrent  ner>-es  ni-o 
not  then  endangered  {Afiknfirz'H  opvrntitm).  In  removing  either 
lateral  IoIk'  <>f  the  gland  it  should  W  b^me  in  mind  that,  although 
the  common  carotid  artery  is  jmshed  <iutwanb*,  the  internal  jugular 
vein  usually  runs  over  the  tumour,  Ix'ing  held  more  or  less  in 
]M)siti(»n  by  the  veins  o]M>ning  into  it.  ITie  pulsation  of  the  urt«»rj' 
is,  therefon»,  no  guide  to  the  iK>sition  <»f  the  vein,  which  may  nni  in 
front  of,  or  int<*nuil  to  tlie  art<Ty.  Care  should  also  b<'  taken  not 
to  o}>c>n  the  thin  capsule  of  fjiscia  suiTounding  the  gland  either  in 
front  or  at  the  outer  side  in  order  to  av<»id  wounding  the  large  and 
thin-walle<l  veins  which  li»?  bi^neath  it.  Uehind,  whei-e  this  capsule 
in  reflected  on  to  the  hirynx  and  trachea,  it  must  necessarily  be 
dividc<l.     At  this  sjnit  the  veins  should  l)e  tied.      Kntlemic  tjaitre. 
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admits  of  little  treatment  other  than  remoTal  of  the  patient  from 
the  goitrous  district.  Malignant  goUrt  except  when  it  involves  only 
a  portion  of  the  gland  is  not  amenable  to  treatment.  The  propriety 
of  partial  extirpation  of  the  thyroid  for  exophthalmic  goitre  is  still 
an  open  question.  For  the  general  treatment  of  this  disease  a  work 
on  Medicine  must  be  consulted. 

Acute  goitre, — Goitre,  though  usually  chronic,  sometimes  occurs 
in  an  acute  form,  the  gland  inci'easing  to  the  size  of  an  orange  in  a 
few  days,  and  causing  severe,  or  it  may  be  fatal,  dyspnoea,  from 
pressure  on  the  trachea  in  consequence  of  the  enlargement  taking 
place  so  rapidly  that  the  fascia  of  the  nedc  has  not  time  to  yield.  It 
occurs  in  young  subjects  both  sporadiSdly  and  endemically.  In 
these  instances  it  sometimes  makes  its  way  behind  the  sternum,  so 
that  it  is  difficult  to  get  below  it,  even  if  tracheotomy  is  performed. 
The  cause  of  the  dyspnoea  may  not  be  very  evident  before  the  opera- 
tion. .  Treatment. — The  pressure  may  sometimes  be  removed  by 
simply  incising  the  fascia  of  the  neck.  Or  tracheotomy  may  bo 
done,  and  a  long  tujbe  passed  down  the  trachea  beyond  the  obstruc- 
tion ;  or  the  isthmus,  or  one  lobe,  may  be  excised.  The  patient,  in 
the  meanwhile,  should  be  removed  from  the  goitrous  district. 

DISEASES  OF  THE  SPINE. 

Scoliosis  or  lateral  curvaiue^  is  a  complicated  distortion 
in  which  the  spine  forms  two  or  more  lateral  curves  with  their 
convexities  in  opposite  directions,  whilst  the  vertebrae  involved  in 
the  curves  are  rotated  on  their  vertical  axes  eo  that  the  spinous 
processes  are  directed  towards  the  concavity  of  the  curves. 

Cause, — The  immediate  cause  that  underlies  the  formation  of 
lateral  curvature  is  the  unequal  compreaeion  of  the  intervertebral 
cartilages  for  long'  periods.  This  unequal  compression  may  be 
induced  by  1 ,  any  condition  caiising  permanent  or  habitual  obliquity 
of  the  pelvis  and  the  consequent  throwing  of  the  spine  over  to  the 
opposite  side ;  puch  as  unequal  length  of  the  legs,  knock-knee,  flat- 
foot,  the  use  of  a  wooden  leg,  habit  of  standing  on  one  leg,  sitting 
crossleggod,  congenital  dislocation  of  the  hip,  &c. ;  2,  a  one-sided 
position  of  the  body  in  sitting,  standing,  or  Ijnng,  or  produced  by 
certain  employments,  as  nursing  or  canying  with  one  ann,  &c. ; 
;j,  contraction  of  one  side  of  the  chest  following  empyema ;  4, 
unilatei-al  contraction  of  the  spinal  muscles  following  paralysis  of 
the  opposing  muscles.  The  conditions  mentioned  under  1  and  2 
are,  however,  by  far  the  miost  frequent  causes  of  the  deformity. 
Although  lateral  curvature  may  be  induced  by  these  causes  acting 
alone,  there  are  certain  circumstances  that  appear  especially  to  pre- 
dispose to  the  deformity,  by  producing  a  general  want  of  tone  in 
the  muscles  and  structural  weakness  of  the  \i|E;eiXi\fi!ii\&  «cA.\j«BWk* 
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Huch  lire,  l,hen<dtty:  2,  geaeisldelnli^;  S,tlkestnimoiudiatheaia; 
4,  rickete ;  oiid  a,  mpid  growth.  It  is  murli  more  frequentl3r  met 
with  in  girlH  tlukn  in  hi)y»,  and  iu  moat  commun  from  about  the  age 
of  foiirtpcn  to  eighteen. 

I'tilhiiloiiy. — The  long- continued    unequal   compreosion    of   the 

iiibirvi'rtobrul  ciirtilagcH  cuuscit  thmn  to  become  wedge-ah^knl.  and 

the  puitton  of  the  H|>ine  <roiTCHpoiiding  to  the  eompreesod  cartiLif^eK 

to  oSHumo  ruHiner  or  Liter  a  |term>ui(-nt  lateral  curve.     Whilst,  how- 

ever,  ii  curve  in  thna  being  produwd,  say,  in  the  dorsal  region  with 

its  I'onvexity  to  the  right,  a  compenaatiiig 

<'iirve  in  order  to  maintoiu  theequilibiium 

of  the  epioe  is  being  aiinultaneouBly  pr»- 

dm-eil  in  the  lumbar  region  with  its  ««l- 

vexitj-  to  the  left  (Fig.  Tii).    I'Dineidently 

with  thene  eliaiig**  a  rotary  movement  of 

tho  aflt-cted  vertebma  upon   thi>ir  vertical 

iixcs  it)   taking  place,  ao  that  whilci  the 

iHHiieM  twm  towonis  the  coavexity  of  the 

curve  the  api(i>D  of  the  spinous  proc«i«ae« 

turn  towanlH  the  concavity.    Honee,  in 

iiildition  to  the  fonuution  of  the  primiiry 

and  the ueiuudai-y  orcorapeiiimting cunes, 

-n-u  hiivo  II  twisting  round   of   the   xpiiic 

within  these  inirveti.  ae  a  couiwquence  of 

which   the   rilm   on   the  convex  Hide  ui« 

I'ui'iied   Ixickwai'dH  with  the   traiuvenw 

I>nK«»«e.  cuuHing  the  niigle  of  the  Kcapula 

on  thut  Hidi-  Xn  project;  whilst  the  nbit  on 

the  concave  nidi-  lire  for  the  suiiie  rcauon 

I'lirneil  fiirwnrdit.  ]>roilucing  u  )iT(niiiiiencv 

of   the   corrcHjiuuiling   breart  (Fig.  273). 

Kiu.  274.— LiU'ral  I'linii-     ^"^    cauw    of    the    rotation    hai"    beeu 

tun- of  tliv  iipm«.     (SI.      variiiufly  o:i)i|iiini<d.  The  tJieon',  perhapM, 

ILircliuloincw'fi  lliujiital     inont  getienillv   ui'Ct-ptiil  is   that  of   ]>r. 

Jliiiwiini,)  JudKDii.  who  lieiieven  thut  the  rutntion  in 

due  to  Ihe  fact  tlint  the  puHtprior  portion 

of  the  vi-rti  Ill-Ill  ciilunin,  )H-ing  a  iNiit  of  the  tliin-iil  pnricfeH  of  the 

i-he»t  and  iiliiliDnen.  iK  ciintintHl  by  tlie  lipimeiitu  and  inUHeleH  to 

the  inetliiin  jilunc  of  the  trunk ;  wliilsl  the  unt>iiiir  ]Hirtiiiu  jimjoGt- 

ing  into  the  thoriuic  iitid  iihdomiiiiil  i'iiviti<-».  being  di-vnitl  of  lateral 

altiicliiiieiili',  i"  fill'  tu  inovir  eitlicr  tii  the  right  or  left  nf  tlw  nicdiMi 

jiliini'  wlieu  the  hjiiiie  in  inclined  to  either  wde.     At  liivt  the  bones 

UK  not  utfectiil,  but  when  thi^  cnuipresaiun  of  the  cnrtilugtw  baa 

bef<iine  piTmuueiit  tlic  budicM  nf  the  veitebiit.'  ulwi  gnidiuiUy  amumo 

a  wwlge  HhajH',  whiliit  the  urticular  pmcesBi!.  become  coutnicted and 

tlntteneil  on  the  concuve  i<idc  und  elongii'.ed  on  tUe  convex.     The 
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ligaments  and  musclos  on  the  concave  side  are  shortened  and  atro- 
])hied,  whilst  on  the  convex  side  the  ligaments  are  stretched  and  the 
miiscloa  become  hyj)ertrophied. 

Sif/fi8. — Pain  or  a  feeling  of  weaknoHS  in  the  back,  geneiul 
lassitude,  and  a  stooping  gait  are  amongst  the  early  symptoms ;  but 
the  patient  is  generally  lirst  brought  for  consultation  on  account 
of  a  slight  projection  of  the  scapula,  or  an  apparent  prominence  of 
the  iliac  crest — a  growing  out  of  the  shoulder  or  of  the  hip,  as  it 
is  popularly  termed.  In  slight  cases  there  may  bo  little  or  no 
lateral  deviation  of  the  apices  of  the  spinous  processes,  and  the 
little  there  is  may  be  made  to  disappear  on  suspending  the  patient 
or  placing  her  in  the  prone  position.  In  the  severer  cases,  however, 
the  signs  are  unmistakable.  Thus,  in  the  more  common  forms, 
there  is  usually  a  dorsal  curve  with  its  convexity  to  the  right,  and 
a  shorter  lumbar,  or  dorso-lumbar  curve,  with  its  convexity  to  the 
left.  The  right  shoulder  is  generally  elevated,  and  the  angle  of 
the  right  scapula,  right  iliac  crest  and  left  breast  are  prominent, 


Fia.  275. — To  show  the  effect  of  rotation  in  lateral  curvature  of  the  8i»iiie. 

whilst  the  left  luuibar  muscles,  in  consequence  of  the  backwai-d 
projection  of  the  left  lumbar  tninsverse  processes,  stand  out  as  a 
prominent  ridge  and  give  a  gi'eater  sense  of  resistance  on  pressing 
over  them  than  normal.  In  other  cases  the  comi)ensating  curves 
may  be  so  slight  that  there  is  apparently  a  single  ciu-ve  only,  with 
its  convexity  either  to  the  right  or  left,  involnng  the  whole  spine 
or  chiefly  the  upper  dorsal  or  the  liunbar  vertebra>,  and  producing 
more  or  less  piojection  of  the  scapula  or  a])])arent  prominence  of 
the  iliac  crest,  &c.,  acconlingto  its  severity  and  situation. 

Trentnifiit, — AVTiore  there  is  evidence  (►!  general  or  muscular 
debility  th<'  ht^nlth  and  muscular  tone  should  l>e  improved  by  suit- 
able lenicHlios,  the  avoidance  of  late  hours,  fatigue  and  the  like ; 
whilst  the  exciting  caiLse  of  the  ('urvatiu-e  should  be  l(X)ked  for  and 
if  ])ossiblo  i-emoved.  In  slight  cases,  the  above  means,  when  ccm- 
joinfHl  with  a  judicicms  st»lection  of  muscular  exercises  and  partial 
recumbency,  will  gtmerally  serve  to  cim?  or  improve  the  ciirvature, 
nr  lit  letii^t  prevent  it  from  getting  "worae,    li\x\.  m  «es^Tft 
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when  oBseoiLs  changes  are  already  confirmed,  some  form  of  rigid 
support,  as  a  poro-plastic  jacket,   or  a  light  spinal  instrument, 
will  coinnionly  be  required,  especially  for  the  poorer   closseti  of 
putieiitrt.     In  oi'dering  such  su]>ports,  however,  the  putieiit  should 
be  niado  to  thoroiif>^hIy  understand  that  no  real  improvement  uf 
the  curvatuiv  must  be  cx]H>cted  from  them,  their  only  aim  being  to 
relievo  i>uin  when  present,  to  give  a  sense  of  comfort  and  support, 
to  improve  the  outward  u])pearance,  and  to  i)revent  further  defor- 
mity.    In  slight  (;ase8  they  should  on  no  account  be  used.     The 
exerciw^s  that  I  emjiloy  ai*e  directed  in  pirt  to  improving  the 
muricular  ttme  generally,  and  in  part  to  Htrengthening  those  muscles 
in  ])ai*ticular  that  tend  to  loHsen  or  stniighten  the  curves.     For  the 
former  pui']>oso,  such  cxercisen  aH  swinging  by  the  liands  from  a 
bar,  forcibly  stivtchiiig  an   eluHtic  iHiid  fixed  to  the  floor,  and 
dumb-lx*ll  exerciH(.^H«  should  be  practised.     For  strengthening  tlie 
mus<-lcH  in  paHicular  tliat  tend  to  stmighten  the  curve,  the  back 
should  be  innnipulated  till  that  jnisture  is  found  in  which  the  cur\'e8 
aiv  least  marked,  and  the  pitiont  made  to  hold  lierMolf  in  this 
]iositi(>n  tor  as  long  as  jM»ssiblo.     At  first  she  will  be  only  able  to 
do  this  for  a  few  minutes  at  a  time ;  but  by  frequently  arisiuning 
the  i)ostui'e.  the  muscles  thus   bi'ought  into  play  are  gradiwlly 
rtti-en^hened  till  at  last  the  improves!  i>osture  is  maintained  coii- 
stiintly  and  without  t^ifort.     For  fiu'thcr  improving  the  tone  of 
these  muscles  Professor  Ihisch  and  Mr.  Roth  recommend  H<nne  such 
exercises  ns  the  following: — The  patient's  Ixxly  held  in  the  iui- 
I>rov(?d  i)ostun?  is  bi'ought  over  the  end  of  a  couch  or  table,  and 
whilst  she  is  provent<Hl  from  falling  by  an  assistant  holding  her 
legs,  she  alt^^rnately  Ilexes  and  extends  her  body  at  the  hips,  the 
surgeon  resisting  hor  effoi-ts.     1  have  also  found  the  use  of  the 
the  sloping  seat,  as  recommended  by  M.  Bouvier  and  Mr.  Harwell, 
of  considcnible  s«'rvi(re  in  coimteracting  the  ctutcs.   A  similar  effect 
may  lx.<  obtaine<l  by  wearing  a  thick  sole  on  one  boot,  and  by  sitting 
on  the  off-side  of  the  hoi-se  when  riding.     After  the  exenises,  or 
twi(re  or  thrice  during  the  day,  the  jiatient  should  li(«  on  her  bac*k 
for  half  an  hour  to  an  hour,  and  whilst  sitting  her  luick  should  1m* 
supiM)rt«'<l   by   :i   reclining  chair.     I   have  had  very  considenible 
success  in  removing  rigidity  in  casi»s  where  there  is  slight  (»sseous 
defonnity  by  a]>plying  a  weight  to  the  convexity  of  the  ciu've,  the 
|Nitient  standing  with  her  h'gs  stmight  and  ImkIv  horizontal  and 
supiK)i1ed  in  this  ])osition  by  her  ell)ows  on  a  chaii'. 

Kytiiosis  is  a  gcnenil  curving  of  the  s})ine  with  it^  convexity 
iMickwanls,  or  an  exaggerated  condition  of  the  normal  doi'sal  ciure. 
It  deiK?nds  upon  an  untHjual  compression  of  the  int^-rvertebral  car- 
tilages and  to  a  lens  extent  of  the  v<'rt<»bral  Ixxlies  which  thus 
become  wedge-shaped  with  their  l>asi.>s  looking  |>osteriorly.  It  is 
generally  the  result  of  muscular  debility,  vvvikvitti,  <(&lv>Mvih\w^  habitA^ 
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or  occupations  necesidtating  stooping.  The  point  of  chief  interest 
is  te  distinguish  it  from  the  serious  angular  curvature  induced  by 
caries.  In  children,  and  in  adults,  this  is  generally  easy ;  but  in 
ricketj'  infants,  in  whom  the  ordinary  tests  for  caries  (see  p.  559) 
cannot  be  applied,  it  is  often  very  difficult.  In  such  a  case,  the 
infant  should  be  laid  across  the  nurse's  knees  and  gently  extended, 
when  the  rickety  curve  will  disappear,  but  the  angular  will  remain.* 
The  back,  moreover,  in  caiies,  is  rigid,  and  the  child  is  imeasy  in 
this  position  and  tries  to  resist  the  extension  by  miiscular  effort, 
and  draws  up  his  legs.  In  rickets  the  back  is  flexible  and  there 
are  other  signs  of  rickets.  Trmtment, — In  the  infant,  recumbency ; 
in  growing  lads  and  girls  the  correction  of  stooping  habits  by  the 
use  of  muscular  exercises  and  a  spinal  brace  (Fig.  276),  with  partial 
recumbency,  and  tonics  is  the  treatment  usually 
indicated.  For  the  confirmed  kyphosis  of  the  old, 
nothing  can  be  done. 

Lordosis,  or  curving  of  the  spine  with  the 
c<mvexity  forwards,  is  a  symptom  rather  than  a 
disease,  inasmuch  as  it  is  formed  as  a  compen- 
satory cuiTe  to  restore  the  equilibrium  of  the 
spine  when  from  any  cause  its  normal  antero- 
posterior curves  are  disturbed.  Thus  it  is  most 
common  in  the  lumbar  region,  where  it  is 
merely  an  exaggeration  of  the  normal  ciure; 
and  is  there  produced  to  counterbalance  the 
tilting  forward  of  the  pelvis  consequent  upon 
hip-disease,  congenital  dislocation  of  the  hips, 
rickets,  &c. 

Caries  of  the  spine,  also  called  Pott's  disease 
after  the  Surgeon  who  first  acciurately  described  it,  is  characterized 
by  the  destruction  of  one  or  more  of  the  bodies  of  the  vertebree  or 
intervertebral  cartilages,  and  in  consequence  of  this  destruction  is 
too  frequently  attended  by  the  falling  forwai*d  of  the  vertebra) 
above  the  seat  of  disease,  and  the  production  of  angular  deformity 
of  the  spine.  Hence  it  is  often  spoken  of  as  angutar  curinfure. 
The  curv^e,  however,  is  only  a  symptom,  and  a  comparatively  late 
one,  of  the  disease,  and  ought  not  to  be  allowed  to  form. 

Causes. — The  disease  generally  occurs  in  strumous  children,  and 
is  then  believed,  like  fimgating  caries  in  the  articular  ends  of  bone, 
to  be  due  either  to  a  low  form  of  inflammation  set  up  by  a  slight 
injury,  or  to  a  deposit  of  tubercle  dependent  upon  the  introduction 
of  tubercle  bacilli  into  the  circulation  in  the  manner  already  men- 
tioned in  the  section  on  Tulerrie,  It  sometimes  occurs  in  adults 
who  are  otherwise  perfectly  healthy,  and  can  then  generally  be 
ti'aced  to  some  injury  of  the  back — probably  a  strain  of  the  inter- 
vertebial  cartilages. 


Fio.  276.  —  Au- 
thor's spinal 
brace. 
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Falhiiliigg. — The  dMowm  luoHt  frequently  begiaa  in  tJie  bodiM  of 
tho  Torteline.  Icmh  frei|iipiit]y  in  the  intervertpbrul  cftrtUages ;  but 
in  fither  caw  Imlh  HtnictiireB  mion  become  involTad,  In  the  bodies 
it  gentruUy  sturtM  nn  a  rarefying  osteitis  in  the  actively-growiiijt 
layer  of  Ikiho  whirh  cxiittd  under  the  ejiiphyxis.!  cartilage*  and 
]i'>riiiHt(ititi.  Tht>  iiil1aniiiiat(iry  ohanfn'H  that  eniiue  are  cnmilar  to 
thdflo  iilrcixly  (IcM't-ilicd  in  nuvfying  OHtritie  of  cancellous  bnne. 
The  nil  ^'liitinciuit  inniiininiitiiFy  iniiterial  or  granulation -tisifuc 
inTiulcH  iHith  t)ic  InhIv  nf  the  vciichTa  and  the  intervertebral  rar- 
tilap'".  and  may  then  iittii-k  the  vertehrii'  almve  and  below.  Not 
in[rc<|u<-iitly  several  iit'  the  vci'tcbni'  iiri'  uflecti-d  independt-ntly  by 
the  ilist'iiN'  III  thi'  Niiiie  time.  In  thin  gniiiulation-tiamte  miu- 
viiW'iilar  iireiis.  pit'wntiii;;  the  ap)>ciiraiiM>  of  the  tiibercli;  nodulrii 
alitnuly  ilewrilHil,  have  l-ccn  founil.  and  tubercle  bacilli  have  in 
minie  ciim.'h  )>c4^n  demontttratod  in  them.  At  tiiif 
Ntap-  the  diiM'nKe  may  ceoue,  the  );TiinulBtion 
tinsiie  Imx'oiik-  (iinv<'rted  into  iMine,  and  no  an- 
;tiiliir  ilefiirmity  rcMilt.  Uorc  ciimnionly,  how- 
ever, thi-  gniiiidatitm-tiwiun,  having  de«troyitl 
th<-  iHino-trabecuk',  undergoes  cuM>ation,  and 
bii'iikx  down  into  piiti.  priiducing  a  ajiinal  ahttftt ; 
or  it  wwy  be  ubworbed  without  the  fomiatinn  of 
any  iiuk  ('/r//  rarin) ;  or  if  the  pmceiw  haii  been 
very  iicntc.  large  jiortionH  of  the  cancelloUH 
tiHriiie  may  die  m  iiiaiuf,  forming  xequestra, 
which  niaykopj)  ii]>  the  inorliid  proceMi  foryaara 
{itiriri  iitrnilifii).  Ill  anv  of  these  cases  angular 
il.'fi>niiity  will  l>e  the  reHidt.  h«  partly  by  ita 
own  «-ei<;ht.  and  ixiilly  by  the  dragging  of  the 
ulKliiniinul  muM'IcH,  the  upper  portion  of  th» 
•]>ine  IhuH  luideiiiiincil  fullfl  forwHttl,  and  neces- 
wiiHIy  foritiH  an  angle  with  the  lower  ]N>rtion  at 
the  si'itt  of  the  (liwuw.  In  connequcnce  of  thi; 
piitients  effort-*  t*.  hold  him>!<.-lf  upright  the  nor- 
mal luiidiar  and  cirvirid  i-uni>,  when  the  diHeose  iiccimi  in  the 
dorxnl  n^non.  will  In-  pi-atly  inen'iiwil ;  the  angular  projec- 
tion i"  thus  thrown  Uii'kwiinlK  (Fig.  277).  imd  the  wctl-knowii 
huui]i-liaek  prmUuM'd.  Whon  the  ilisi-aw  occurx  in  the  lover 
lundur  region  thi're  i>  no  nieiiiiK  of  nvltn-ing  tho  kibni-e,  and  the 
jMitient  ix  ■■omjx'lh-il  to  Htund  or  walk  with  the  Iwdy  inclining  for- 
wards, and,  ill  seveii^  e:iM-H.  nt-arly  at  a  right  angle  with  the  pelTiH. 
Wh<'n  the disi-ase  l-'gins  in  thi-  interverteliral  tilim-iartilagCH.  it  pro- 
liably  stalls  ns  \i  lnw  foriii  of  de.-tnietive  inlliiniinatiiui  conMquent 
uiHili  a  slight  Imi-ratiiiu  or  othiT  iiijnn'  "f  the  eartiliKe.  Hut  how- 
ever it  iHigins  it  soon  inviilviii  tlie  adjacent  I  Nines.  dcHtninng  tlicm 
uliiiig  wilh  the  i-aitiluge  and  li-udiiig  In  the  angular  dvfonnity.    Tht> 
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spinal  canal,  situated  as  it  is  in  the  posterior  segment  of  the  column, 
with  the  exception  of  being  bent,  undergoes  but  little  alteration  of  its 
calibre,  and  the  conl,  as  the  bending  of  the  canal  occurs  but  slowly, 
consequently  usually  escapes  injury.  When  the  disease  is  acute 
and  the  bending  consequently  more  rapid,  some  amount  of  tem- 
porary paralysis  may  occur,  impairment  or  loss  of  motion  being  far 
more  frequent  than  loss  of  sensation  on  account  of  the  proximity  of 
the  anterior  or  motor  columns  to  the  diseased  vertebral  bodies.  The 
cord  is  occasionally  pressed  upon  by  jwitions  of  bone  separated  from 
the  vertebiT**,  or  by  pus  making  its  way  into  the  canal,  or  by  in- 
rtammatory  thickening  of  the  membranes  (jxtrln/meHiinfifis),  It 
may  sometimes  undergo  softening,  leading  to  permanent  paraplegia. 

Sjiiunf  (ilmress  {pioits  it  ml  liiinbar)^ — When  suppiu'ntion  occurs, 
the  pus  collects  in  front  of  the  diseased  vei-tebne  in  the  angle 
formed  by  the  falling  forwanl  of  the  upper  upon  the  lower  i)ortion 
of  the  spine.  Tlie  anterior  c^nnmon  ligament  and  periosteum^ 
relaxwl  by  the  b<»nding  of  the  spine,  yield  to  the  pressure  of  the  pus, 
and  with  the  pleura  or  peritoneum  become  thickened  and  form 
the  abscess  wall.  The  pus,  preventetl  from  travelling  upwards 
by  the  overhanging  vortebne,  downwanls  in  front  of  the  colimin 
by  the  attachments  of  the  anterior  common  ligament,  and  back- 
wards by  the  posterior  common  ligament,  and  by  the  vertebne 
being  less  disc^astni  behind  than  in  front,  makes  its  way  on  one  or 
other  side  of  the  colmun.  There  it  either  enters  the  sheath  of  the 
psoas,  and  destroying  the  contained  muscle,  presents  in  the  iliac 
fossa  or  gi'oiu  as  an  iliac  or  a  psoas  abscess,  or  passes  backwards 
through  or  external  to  the  quadratus  lumborum,  and  points  in  the 
loin  where  it  is  known  as  a  lumbar  abscess.  In  rare  instances  the 
pus  may  take  a  diffei-ent  course.  Thus  I  have  seen  it  make  its 
way  into  the  ischio-rectal  fossa,  or  pass  through  the  great  sciatic 
foramen,  or  travel  along  the  course  of  a  rib  and  i*each  the  surface 
near  the  stenium.  Occasionally  an  abscess  fonns  on  both  sides 
of  the  spine  at  once.  In  the  cervical  region  the  abscess  will  point 
in  the  pharjnix  [post- pharyngeal  abscess)^  or  in  the  neck. 

Process  o/ntre. — Under  favourable  circumstances  the  granulation- 
tissue  undergoes  ossification  without  ^the  pro<luction  of  any  de- 
fonnity ;  but  after  the  deformity  hiis  taken  place,  and  the  vei'tebno 
above  and  Inflow  the  <lisoase  have  come  into  contact  by  the  falling 
forward  of  tlie  iij)per  i)oi-tion  of  the  spine,  the  destiiictive  process, 
if  the  pai-ts  are  kt'i)t  at  rest,  may  cease  ;  and  firm  osseous  ankylosis, 
but  with  a  permanent  angular  curvature  will  ensue. 

Symptoms. — In  the  early  stages,  before  the  angular  defonnitiy 
is  produced,  pain  is  felt  on  percussion  over  the  diseased  vertebra, 
or  better  on  the  head  of  the  rib  in  connection  with  it,  or  on  gently 
pressing  on  the  shoulders,  or  tapping  on  the  head,  or  on  applying 
hot  sponges  to  the  spine.  l*ain  also  is  felt  in  the  <ic>\w»^  d  \3a» 
intercostal  uorvta  and.  hence  in  the  caao  ol  ^<ji  \o^«t  \B^'«s#^3»i^ 
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AwhUiwMid  rMtiimnnL>:.  .  A^r»,  hu  not 

'dmnt,  OM*  maj  now  prMent    -  -.r  vIwhi,  in  tltt- 

iBwfuMtiTHifatww).  or  m  tt>.-  <rr..iii  ,^a.  .ii.r*M>.  IW  Snt 
BIT**  riw  in  a  flitfttintinfr  ttimoar  bHweoa  tb»  bM  rib  ami  lb» 
tnmt  lit  thi-  iltum  jiul  ■■xtrmol  tn  Iho  Ktoctor  (piiwr :  tbB  MUiiil 
(t>  •  iiwfllinir  in  thr  iltnr  towa.  Th"  ;>nu  oboMi  may  ho  Iuipbm 
bf  (lip  ■wrllini^  U'ing  al  fir't  <>xbinuU  In  thi>  trmnnU  vraada,  bf  lb* 
ntpnW  (HI  rii>ugh.  and  br  fliKrltialinii  Wmp  dptrvtal  nn  IJlWiiu^ 
■born  niwl  )>4nw  I'aiipart'H  li^initit,  Tho  alM.ive  iuak«i  ito  wajr 
lliul«r  Ibr  (•qiiriml  vwHcIa,  ami  tlini  )inurmUr  piiuto  al  tbie  nuwr 
HDiI  Tiiii-T  pMFt  ot  thi-  tbi)^.  and  Ihfiv  bn«kii.  Aftvr  Ibe  upaawig 
fli  IKp*-  ahw-iaw*  hn-tk  but  tin  traqocnttji'  Mta  in.  WmI  Um  |MtMn> 
nuriiniln  Ut  thv  l>mK-n")tinii^  nupparatMa  |irahicitig  «wthiMtiiB 
tu  LiriUnwiuii  diwuv :  iir  br  i«  ForrMd  oB  br  tnbtndo  in  tbe  lanp 
or  othrr  (iTKan*.  I'tiilf-r  iii<in>  tkV(nit>M«  rin-uiBHtaiir«i<  thpahwwi 
'■m;  b«al.  Ann  ankTlnsU  ot  tbir  iipitM-  onmr.  anil  the  ptlimt  wwwwt 
'Wilb  a  ptniuuii'nt  huuip-lmrk. 
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abwnii-  ot  Ihf  xig^i  (riven  xIorH,  tiiiid  tWn  bo  nJJMl  opun. 

ttt^tlrrvi  may  •hnaUtir  it  tpt^  doai-ty.      Thv  abwnivv  of  ngn*  of 

MrJM,  i-xivfl  pain ;  tbn  imnmotant  aiM)  niorn  diffoiwd  chanrtfr  a( 

■|»pui;  and  lli»  pnt  nc"  o\  dCtitn  nffx*  u1  bv*(»na  or  nf  utafim 

^piNk  an  llMpoinU  to  b»  aUvnAal  V>.     k-  wnAoi  Kaa^toitana, 
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of  the  chest  and  examination  of  the  abdomen  will  usually  serve  to 
exclude  aneurysm.  From  tumours  of  the  vertebral  bodies  leading 
to  the  breaking  down  of  the  vertebrce  caries  cannot  at  first  be 
diagnosed,  as  both  give  rise  to  the  same  symptoms,  but  the  age  of 
the  patient  and  the  presence  of  a  carcinomatous  growth  elsewhere 
would  lead  to  suspicion  of  cancer.  The  curve  of  rickets  is  more 
generally  kyphotic,  and  disappears  more  or  less  completely  on 
gently  holding  the  child  up  by  its  arms,  or  extending  it  with  its 
face  downwards  across  the  nurse's  knees.  Theie  aie,  moreover, 
concomitant  signs  of  liekets,  and  absence  of  those  of  tubercle. 

Treatment. — Both  constitutional  and  local  measui'es  are  required. 
Tlie  former  are  those  already  described  under  Tuherch  (p.  46).  The 
chief  local  indication  is  to  keep  the  spine  at 
rest  in  order  that  the  diseased  vertebra)  mav  be 
placed  in  the  most  favourable  condition  for 
repair.  This  may  l>e  attempted  in  two  ways, 
1 ,  by  absolute  recumbency ;  and  2,  by  the  use 
of  some  foniL  of  spinal  support.  1.  Absolute 
rerumbemy  from  six  to  twelve  months  in  the 
supine  or  prone  jMJsition  on  a  suitably  con- 
structed couch  is  the  best  method  of  treatment 
where  the  jiatieut  can  be  properly  cared  for,  has 
airy  apartments,  can  bo  taken  out  in  this  iX)sition 
in  an  invalid  carriage,  and  can  reside  in  the 
country  or  at  the  seaside.  Especially  is  tliis 
treatment  the  best  when  the  disea^se  is  situatcnl 
high  up  ill  tlie  spine,  i.<^.,  in  the  upjier  dorsal  or 
cervical  region,  and  it  is  imperatively  necessary 
wliere  there  is  paralysis.  To  ensure  al)solute 
recumbency  I  have  lately  largely  employed  a 
double  Thomas's  splint  (Fig.  27N),  modified  by 
the  addition  of  a  pelvic  band,  a  supjwrt  for  the 
shoulders,  neck  and  head,  and  two  sliiling  foot- 
pieces.  The  two  upright  bai*s,  which  are  pro- 
longwl  to  the  head  support,  are  made  after  the 
shape  of  a  normally  formed  child  when  in  the 
recumbent  position,  and  give  support  to  both  sid(M  of  the  spine.  Two 
cross-bai-s  supi)^^;  the  Ixxly,  just  Wow  the  axilhe  and  ptdvis  resjKK'- 
tively ;  the  legs  are  kept  in  position  by  the  ordinary  circlets  and 
foot-pieces.  The  splint  is  placM  next  the  skin  so  as  not  to  require 
removal  whiles  the  child  is  washed,  dressed,  &c.  It  not  imly  fix^s 
the  spine  and  takes  off  the  weight  of  the  head  and  upper  limbs,  but 
also  fixes  tlie  lower  limbs,  and  thus  prevents  the  psoas  muscles  from 
dragging  on  the  sjiine.  Absolute  recumbency,  whi4i  properly 
canied  out,  offers  the  best  prospect  of  averting  serious  angular 
deformity  and  paral^'sis ;  as  soon,  however,  as  the  ak^wI^  ^yQu\kVRra£^ 
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([uict  down  some  form  of  spinal  support  should  be  applied,  and  the 
patient  ciiutioiisly  allowed  to  take  a  certain  amount  of  exercuo. 
But  amon«:st  th«'  j)oor,  wliei*c  the  children  are  often  left  to  them- 
selvw  during  tlio  |i!:reat«'r  ]nirt  of  the  day,  absolute  recunibenfy  can 
st^ldom  1h'  (.'iisiired ;  oiul  if  it  could,  its  advantiij^?!  over  other  methods 
would  1)('  cnuntorbalancfd  bv  the  severe  detriment  to  the  health 
which  thr  child  would  suffer  in  constMjuence  of  coniineDieut  to  an 
ill- vcntiljit«'d  room,  &c.     For  such  patients  some  form  of  8n]>]M)rt, 
not  only  to  r.-struin  as  nuicli  jis  possible  the  motions  of  the  sjiine, 
but  also  to  allow  them  to  obtahi  a  ccrtiiin  amount  of  fresh  air,  is 
p'noially  n<M('s.<ary.     2.  The  snjijtoHs  most  in  use  at  the  ])res4.'nt 
day  arc  Sayrc's  ])lastcr-of- Paris  case  and  Cocking's  iJoroplastic  felt 
jacket,  tlnni^ch  some  Surgeons  still  j)refer  steel  instruments.     The 
phi>tcr-oi-l*aris  case  may  be  a]»plied  with  the  patient  either  in  the 
uin-ight  i)ositi<ui,  suspen<le<l  with  his  heels  just  off  the  gn>iuid  by 
Sayre's  tripod,  or  in  the  recinn]>ent  position  by  Davy's  haiumoi*k 
apparatus.    A  skin-fitting  vest  liaving  been  previously  a]»plied,  and 
a  line  drawn  across  the  back  with  a  ])encil  at  the  level  of  the  axilla* 
t^)  indicate  the  upi)er  limit  of  the  jacket,  crinoline  liandiiges,  im- 
inegnated  with  ]>laster  of  l^iris,  are  wound  round  and  roiuid  the 
trunk  till  a  sullicient  thickness  is  obtained,  dr\'  plaster  beiupr  fruin 
time  to  time  rul)l)ed  in  with  the  hands.     The  case  should  reach 
from  the  pencil  line  to  just  below  the  crest  of  the  ilium,  sto]>pin||f 
short    of    the    great    trochanter    and    the    pubes,    and    may    be 
strengtheufMl,   if    necessary,  in  ])lac(»s  by  inserting  strips  of  per- 
f(nated  tin  verticjilly  b'tween  the  bandages.     lk»fore  applying  the 
handagi's,   a  fold.-d  silk  handker<'hi<»f   should  l)e  placed  over  the 
aluhuni-n    beneath   the  vest,   so  that    when  afterwanls  withdrawn 
s])a<"e  will  ]>e  left  for  ahdomiiial  respinxtion  {H<tf/rrs  nfomnrh-}Hi*i), 
AVhen  the  plaster  case  is  dry  it  may  1m»  sawn  through  down  the 
front,  reniov«'d.  and  the  frniits  <'dg<d  with  leather,  and  perforated 
with  eyeh't-hoh's,  my  that  it  can  1h?  worn  lace<l  up,  and  be  taken  off 
from  tim«*  to  time.     To  apj)ly  tin?  j>oroplastic  felt,  the  jacket,  which 
is  first  made  to  measure,  must  be  jmt  in  a  sttuim  oven,  and  when 
ir'iHh-rjMl  throughly  jilastic.  fui-ther  moulded  to  the  ]»atient,   who 
should  he  ]nc]»a]e(l  ami  su>pen<led  in  the  same  way  as  ft>r  a]>plying 
j)laster  of  I'aris.     Of  ^teel  instruments,  that  known  as  Taylor's  is 
peiha]>>  th«'  hest.     In  my  own  practiet',  however,  I  almost  invari- 
ably em]»loy  the  poroplasti*'  jacket.     AVheri'  the  disi^ase  is  in  the 
c«'ivical  oi"  uiJijer  dorsal  regi(»n,  Savre's  jurv-mast  mav  Im»  fitti'd  to 
the  plastei-of  l'ari>  case  oy  poroplastic  jacket ;  or  a  cervical  collar 
comjios.'d  of  Icatlu'r  ov  porojilastic  fdt  may  Im'  useil,  or  l)etter,  the 
combined    jMUt>plastic   jack«'t   aiul   collar   d«*vise<l   by   the   author. 
iSlioidd  an  al  scess  form,  it  should  Ix*  treatiil  in  the  way  des<'iilHHl 
under   f'/nim't   ^\ij.-<rtsH.     In  some  cases  when*  nivrosis  hiis  liven 
associatinl   with  niries,  success  has  attended  the  removal  of  the 
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feequestnim  through  a  proj)crly-i)lannod  incision  made  in  the  loin. 
Ill  exceptional  cases  in  which  the  paralyi^is  of  the  lower  liml>H  con- 
tin  uej*,  in  8i)it(^  of  absoliito  rest  and  recumbency,  and  in  which 
there  is  intnu^tablo  cystitiH  or  severe  i>ain  not  relieved  by  onlinary 
measures,  the  spines  and  himin»)  of  the  affect<Hl  veiijubm}  may  be 
excised  for  the  pui-])()se  of  relievinj?  pressure  <m  the  coi-d.  (Af//ni'- 
tirrtoim/.)  The  compression  of  the  conl,  however,  would  appear  to 
more  often  depend  on  the  presence  of  a  tulwrculous  coll(^ction  in 
front  of  the  cord  than  on  dis])hicoment  of  Ixme.  Unless  tlie  tuber- 
culous abscess,  therefore,  can  Iw  evacuated,  the  removal  of  the 
arches  of  the  vei'tebnv  is  futile,  and  only  tends  to  weaken  the 
verte])ral  c(»lumn.  In  place  of  laminectomy,  an  attempt  may,  in 
suitable  cases,  Ix^  made  to  reach  th<.<  tubercidous  collection  from  the 
front  of  the  vei-tebnc.  Menard  luis  succeeded  in  doing  this  by 
excising  the  transverse  processes  and  proximal  end  of  the  ribs  cor- 
responding to  the  most  prominent  \niTt  of  the  spinal  ciu*ve. 
Tlirough  the  aperture  thus  mad(^  he  was  able  to  scnijH.^  and  wash 
away  tu])erculous  material  with  the  result  that  the  paralysis 
(piickly  <lisai»peared. 

C)cciPiT()-ATLOiD,  and  atlo-axoid  disease,  are  terms  applied 
to  chronic  tubercidous  inflammation  attacking  the  urticulations 
between  the  occipital  bone  and  the  atlas,  and  the  atlas  and  the  axis 
respectively,  llenco  the  dLsease  resembles  in  its  course  tuberculous 
disease  of  the  joints,  rather  than  tul>ercidous  disease  of  the  bodies 
of  the  vertebra).  It  may  l>egin  either  in  the  synovial  membranes, 
or  as  caries  of  the  Ixmes  forming  the  articular  processes,  and  when 
occumny;  between  the  atlas  and  the  axis  usually  afte(;ts  the  synovial 
membnines  In^twcH^n  the  odontoid  })r(xx)ss  and  th(i  titinsverse  liga- 
ment on  the  one  hand,  and  the  tubercle  of  th(.<  atlas  on  the  other. 
lnde<^d  in  this  situation  it  would  api)ear  to  often  l>egiii  iis  a  cai-ies  of 
the  odontoid  jn'occss  itself,  and  thc^n  spread  to  the  synovial  mem- 
branes. The  discNosc?  is  oft4.»n  attiibuUxl  to  a  sprain  of  the  neck, 
but  though  it  may  sometimes  be  excit<Ml  by  such,  would  appear 
more  j)rob:ibly  to  dei»end  on  cause's  similar  to  those  leading  to 
tuberculous  disease  elsewhere. 

St/mptoniH. — Pain  is  tii-st  felt  over  the  seat  of  the  diseivse,  and 
radiating  in  the  course  of  the  nerves  emf^rging  fi'om  the  interverte- 
bral foramina  between  the  affected  bones.  It  is  increastKl  on 
att<*mpting  to  turn  or  nod  the  head,  but  is  relieved  by  suppoiting 
the  chin  with  the  hand.  Hence  the  patient  often  holds  his  head 
between  his  hands,  and  it'  asked  to  rotate  it,  tiuns  his  whole  body, 
keeping  his  neck  stiff  and  immovable  the  while.  When  the  disease 
is  chieHy  limited  to  the  articulations  between  the  occipital  bone  and 
the  atlas,  the  pain  is  principally  continod  to  the  region  supplied  by 
the  suboccipital  nerve,  and  is  increased  on  nodding  rather  than  on 
rotating  the  head.     As  the  disease  adyancea,  tVi^  ^\^»9&^  'v^&l  ^Qofc' 
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occipital  bone,  hatt  a,  tendency  to  slip  forward  on  the  ajdn — directly 
forward  if  both  ndeti  aro  equally  dieeaeed,  or  more  to  one  aide  if 
thti  diaeaHo  i«  unilateral.  The  spine  of  the  axis  in  coneeqaenco 
appeure  more  pmminpiit  than  natural,  and  the  head  on  a  plane 
anterior  to  that  of  the  rcet  of  the  spimtl  uolumn.  Should  au 
abHcoi>(i  form  it  muy  )K)int  ut  the  bock  of  the  pharyn.x  (ponl- 
/ihiiri/Htjenl)  or  at  the  >iidc  of  the  neck.  Trtatmeul. — AlMolute  rest 
on  tiio  buck,  with  the  head  between  tiand-bogs,  i«  imperative,  an 
thero  is  duii^r  of  fatal  couiprexHiou  of  the  eoid  fi-om  the  odontoid 
])rocotui  or  th<^  trunxvorHO  li^ptineiit  ^ving  way  duriug  some  sudden 
movement  of  the  patient.    In  some  casex  attend^l  with  paralysis 
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l>i:'li>w  till'  dififUKi',  iiintinuiiiiM  pxti'nKiiin  anil  counter-wttenMion, 
with  thi!  ]iutii'nt  in  th>.>  ri'Ciiiiilii'nt  jHiMitinn.  liiih  liiitin  xueceHsful  in 
reniKving  thi- pK-iL-iuii'  from  t hi-  I'niil.  '\V]ii'n  tlie  ucut>- H_vinpt<iin» 
liuvi'  huli!'i(l(il,  II  iniiiilili.ll  itiUiir  of  Iciithi'r  or  [loiiiplitHtir  felt,  or  an 
iutliiiinji;  iiidiii-riiblH'r  iidliir.  will  In-  rciguiiiKl.  Shiiuld  an  abix'efi' 
tonii  it  phiinhl  In.-  cipcni'd  in  the  nwk  if  pussibh-  nithfr  than  thruuKb 
tl)i<  )ii.>uth. 

Si'ix.v  liiKiiM  "i-  \i  funfifuitnl  inalriirniiitiiiii  of  thi!  MTlivhrul 
canul  with  i>n>ti'nsi..n  ut  njtul'  of  iXn  I'lmtcnto  in  the  fdiji  of  u  fluid 
tmnour."  It  in  nearly  always  met  with  in  the  middle  linn  of  the 
tmck,  but  very  exceptionally  the  protrusion  has  oueurred  Ibruugh 
the  bodies  of  the  verlcbne  instead  of  yostcnurly  thi-ough  the  cleft 
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spines.  It  is  duo  to  an  airwt  of  development  of  the  lamuin  of  the 
vertebrse  {mfiohlizKlk  rIemtiiU),  and  their  consequent  failure  to  unite 
in  the  middle  lino  to  form  the  spinous  proceeses.  This  non-union 
may  possibly  ho  Bomotimes  owing  to  an  excess  of  cerebro-spinal 
fluid.  A  spina  bifida  may  occur  in  any  part  of  the  spine,  but  is 
most  common  in  the  lumbo-sacral  region,  where  the  bimince  are  the 
latest  to  unite.  It  may  be  associated  with  iiartial  paraplegia  or 
contracture,  incontmencc  of  urme  and  fteces,  and  with  club-foot  or 
other  congenital  defoniuties 

Palho/nijij. — Throe  chief  forms  ot  spina  bifida  are  described ; — 1, 
spinal  meningorelo  2  meningo  myelocele,  3,  sjTingo-myelocele. 
1.  In  »tiiiial  mniiiititireir  the  sac  (Fig.  27ft)  consists  of  dura  mat«T 
and  arachnoid  blended  together    and  consequently  communicates 
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with  the  B'.ib-arac-liTioid  npaco  and  contains  corebro-spinul  fluid. 
The  conl  and  norvcn  remain  in  the  spinal  canil.  Vorj-  rarely  the 
sac  ii*  said  to  consist  of  dura  mater  only,  i.f..  of  duni  mater  ami  sn- 
ciiltnl  pi»rietnl  layer  of  arachnoid ;  it  would  then  ciimninnicate  with 

the  suIkIuwI  npiicp  instead  of  with  the  siib-arachnoid.  "J.  In  the 
iiiriiintjo-iii'jrlwrlr  (Kig.  28(1),  the  most  oommim  form,  the  sac  also 
ooMsi.sts  of  liura  mater  and  arachnoid,  but  contains  in  addition  tn 
ci^i'obro- spinal  Huid  the  spinal  curd  and  nerves,  which  are  often  spread 
nut  over  ond  ititiuiately  blended  with  the  jKisterior  part  of  the  wall 
of  the  sue.  As  the  cord  pasws  through  the  sac  some  of  the  large 
nerve-cords  given  oil  from  it  run  fonrards  across  the  interior  of  (he 
sac  to  re-enter  the  spinal  canal.  Hence  those  nerves  that  are  given 
off  from  the  cord  where  it  is  adherent  to  the  sac  'noli.,  ^■^j^«*.x  \a 
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ariso  from  the  sac,  and  were  in  former  times  wrongly  described  as 
being  distributed  to  it  (see  Fig.  28i)).  3.  In  the  syrinytt-mtfrittrele 
(Pig.  281),  the  most  rare  form,  the  wntral  canal  .of  the  cord  is 
greatly  distended  with  fluid,  the  expanded  cord  being  thus  spread 
out  over  the  sac  wall,  with  which  it  is  intimately  blended.  The 
nerves  in  this  case  pass  through  the  walls  of  the  sa<!  to  their 
destination. 

The  coreriitffs  of  the.  i;ac  may  be  healthy  skin ;  but  more  commonly 
normal  skin  is  only  found  at  the  nides,  the  central  portion  con- 
sisting of  a  thin  bluish  membrane.  Sometimes  a  slight  depression 
is  sf'en  on  the  lower  part  of  the  sac  at  the  spot  where  the  conl  ter- 
minates in  the  wall.  This  is  called  the  umhih'nts^  and  at  it8  bottom 
the  (antral  ciinal  of  the  cord  has  at  times  been  seen  to  open. 

In  some  instanc<>s  there  is  no  protrusion,  but  rather  a  depression 
in  the  situation  of  the  cleft  between  the  vertebrro  {npina  hifithi 
oceiilin),  the  cleft  Mng  occupied  by  the  blended  membranes,  cord, 
and  skin,  and  the  spot  covei-ed  with  a  tuft  of  hair.  In  obscuiT 
paraplegias,  contractui'es  and  deformities  of  the  feet  the  back  should 
be  examined,  since  this  cxindition  may  be  present  but  have  been 
overlook(»d  by  the  mother. 

Si/injf'oius. — The  swelling  is  usually  of  a  globular  or  oval  shape, 
translucent,  sessile  or  slightly  pedunculated  and  flaccid,  but  be- 
comes tense  and  distended  on  coughing  or  crj'ing.  l^ssing  upon 
it  sometimes  ciiuses  the  fontanelles  to  swell  up,  and  may  produ(*e 
convulsions.  When  the  spinal  conl  and  largo  nerves  are  involved, 
there  may  be  j)aralysis  of  the  extremities  or  of  the  bladder  or 
rectum.  The  gap  between  the  laminte  of  the  vertebra?  may  at 
times  l>e  felt  on  pressing  on  the  sac.  As  a  nile  these  tumours  show 
a  great  t<»nden(*y  to  enlarge,  and  rupture  sp<mtaneously,  in  which 
case  death  usimlly  follows  from  the  draining  away  of  the  cerebro- 
spinal fluid,  and  septic  meningitis.  Death,  however,  is  sometimes 
due  to  marasmus  and  defective  nutrition.  When  a  spontaneous 
cure  takes  place  it  is  usually  due  to  the  gi-adiud  shrinking  of  the 
sac. 

Piat/HOAis. — Its  congenital  origin  will  at  once  distinguish  a  spina 
biflda  from  a  new  growth  develoi)ed  subsruiuently  to  birth ;  and  its 
situation  in  the  middle  line,  translucency,  increase  of  tension  on 
straining,  and  the  ga])  between  the  lamina>  when  this  can  be  felt, 
will  usiudly  serve  to  diagnose  it  fn)m  other  congt»nital  tumoiuis. 

Tri'iitment.  —As  there  are  no  means  of  accurately  determining 
that  the  s])inal  cord  is  not  in  the  sa<;.  it  has  liitherto  not  Iwen  con- 
sidered ^^afe  to  attempt  excision  or  ligature,  although  these  opera- 
tions ha\e  at  times  been  attended  with  suc<'ess.  KeiKMited  tappings 
are  very  fatal.  The  treatment  usually  employed,  except  when  the 
spina  biflda  is  ver}'  small  or  is  apparently  undergoing  a  spon- 
taneous cure  when  it  should  be  left  alone,  is  to  inject  the  sac  with 
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Dr.  Morton^s  iodo-glycerine  fluid.  This  method  when  successful 
causes  the  tumour  to  shrink,  and  most  closely  follows  the  process 
of  natui'e  when  a  spontaneous  cure  occurs.  The  injection  is  best 
performed  when  the  child  is  two  months  old ;  but  it  may  be  done 
earlier  if  the  sjic  threatens  to  burst.  *'Tho  best  results  may  be 
expected  when  there  is  no  hydrocephalus  or  paralysis,  and  the  sac 
is  covered  by  healthy  skin."  It  is  contra-indicated  when  there  is 
*' advanced  marasmus,  great  and  increasing  hydi'ocophalus,  and 
intercurrent  disease."  The  child  shoidd  be  placed  on  its  side,  and 
the  pimcture  made  obliquely  through  healthy  skin  on  one  side  of 
the  base  of  the  tumour,  and  not  through  the  thin  and  imperfectly 
formed  skin  which  nearly  always  covers  the  sac  in  the  middle  line, 
'*  the  object  being  to  avoid  wounding  the  expanded  spinal  coiil,  and 
the  subsequent  leakage  of  the  cerobro-npinal  fluid."  Alx)ut  a 
drarhm  of  the  iodo -glycerine  fluid  (iodine,  grs,  x. ;  iodide  of  potas- 
sium, grs.  XXX. ;  glyox?rine,  Ji.)  should  be  injected,  and  the  injection 
repeated  in  a  fortnight  if  the  first  trial  is  not  successful.  The  fluid 
C(mtained  in  the  sac  should  not  be  di-awn  oif  before  the  injection. 
The  advantage  of  Morton's  fluid  over  tincture  of  iodine  alone  is  that 
owing  to  the  glycerine  it  contains  it  becomes  unifomdy  diffused 
over  the  sac  walls.  The  injection  of  iodo-glycerinc?  is  not  unat- 
tended with  danger:  therefore  when  the  sa(t  is  small  and  its  walls 
are  thick,  and  it  is  not  incrreasing  in  size,  l>eyond  protecting  it  with 
a  metal  or  leather  shield,  no  further  treatment  should  bo  attempted. 
Mayo  Robson  advocates  excision  in  all  cases  except  where  there  is 
well  marked  paraplegia,  hydrocephalus  or  marasmus,  or  where  the 
tumour  is  small  and  well  covered  by  a  firm  pad  of  integument. 
In  spinal  meningocele  he  makes  skin  flaps,  removes  the  sac,  ligatiu*es 
or  sutures  the  base,  and  brings  the  flaps  together  by  sutm'o.  In 
meningo-myf^ocele  he  sejwirates  the  skin  from  the  sac,  opens  the 
sac,  dissects  the  nerves  and  cord  from  the  siic  wall,  returns  them 
into  the  si)inal  canal,  removes  the  sac,  ligatures  or  sutures  the 
meningeal  pedicle,  and  brings  the  skin  flaps  together  over  it,  tiiking 
care  that  the  lines  of  suture  in  the  meningt\s  and  skin  are  not 
placed  opposite  each  other. 
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SiTiGirAL  Diseases  of  the  IirrESTorES. 

INTESTINAL  OBSTRUCn'ION. 

Tlie  patliological  conditious  that  may  give  rise  to  intestinal  ob- 
structiun  are  very  various,  and  may  be  considered  under  the  fol- 
lowing; heads :  — 

1.  iMPACniON  OF  F.>:r'ES  OR  FOREIGN  BODIES  IX  THE  INTES- 
TINES.— Acciiinulation  of  hardened  fa»ces  may  occur  as  the  result 
of  habitual  or  accidental  constipation,  and  is  then  nearly  always 
met  with  in  the  large  bowel,  and  especially  in  the  region  of  the 
cipcum  or  in  the  sigmoid  flexure  and  rectum.  The  impaction  of 
gall-stones  or  intestinal  concretions,  though  more  rare,  is  also  met 
with  in  the  small  intestines.  Obstruction  from  these  causes  is  more 
conimcm  in  women  than  in  men. 

2.    IXTKRXAL      STRANOULATIOX    or    INTERNAL      HERNIA. — These 

tc»rnis  are  applied  to  obstruction  of  the  intestine  by  some  constrict- 
ing agent  within  the  abdomen.  The  stnmgulation  may  be  effected 
by:  1.  l^iinds  produced  l)y  the  stret<'hing  of  old  inflammatory  ad- 
liesions,  the  result  of  former  i)eritonitis.  These  are  more  particu- 
larlv  ooninion  alnnit  the  mouths  of  old  hernial  sacs.  2.  The  remains 
of  s')nie  fo'tal  structure,  as  the  omi)halo-mesonteric  duct,  MeckoFs 
divertiiMiluni.  cV:c.  .*i.  A  coil  of  intestine  slipping  through  a  hole  in 
the  mesontciy  or  omentum.  4.  A  coil  of  intestine  passing  into  a 
j)(»uch  of  jHTitoneuin  [ntropvritontal  /frr>/ia)  as  the duodeno- jejunal, 
the  si»?ni(»id,  or  one  of  tlie  ileo-cji'cal  pouclics. 

;j.  VoLvru's  is  a  twisting  or  kinking  of  a  coil  of  intestine,  so 
that  its  cjilibi-*?  is  (•onij)letely  obliterated  at  the  twisttnl  or  bent  spot. 
A('<'uniulation  of  flatus,  excessive  jM'ristalsis  due  to  gall-stones,  con- 
stipation 11  nd  iuic(|ual  distension  have  been  assigned  as  causes. 
Volvulus  is  said  to  be  most  common  in  the  sigmoid  flexure ;  and 
always  to  b(»  situated  towanls  the  back  of  the  alnlominal  cavity. 
The  intestine  may  be  1,  simply  bent  upon  itself;  2,  twiste<l 
round  its  m^'sontery:  and  .*{,  wound  round  another  coil  of  intestine. 
Th»'  tii"st  form  only  oc(Ui*s  in  the  crolon  ;  the  second  in  the  small 
iritt'stino;  the  third  form  usually  consists  of  the  colon  woimd  numd 
a  coil  of  small  int<'stine,  the  sigmoid  flexun*,  or  the  ca»cum. 

-I.  iNTrssrscKrrioN  (Fig.  2S2)  is  the  invagination  of  a  porti(m  of 
intestine  into  the  luiiu'n  of  th»'  intestine  immediately  below.  The 
int">tine  thus  forms  three  tubes,  one  within  the  other,  an  outer, 
middl«\  and  inner  (Fig.  2S.'{).  The  external  tuln)  is  called  the 
HJH'ith,  or  infuKxiisn'jn'r/i.9,  the  innermost  the  entering  tube,  the 
middle  the  rereding  or  inverted  tube,  the  last  two  together  being 
further  called  the  intus*iuscej)ted  ])ortion,  or  i/itnssnstrptvm.  Thus 
there  are  two  peritoneal  and  two  mucous  surfaces  of  the  intestine 
in  contact  (Fig.  2S;}),  and  between  the  inner  and  middle  tul)es  is  a 


nmWTUTAI.  OBflTBUCTIOK,  56fi 

portion  of  the  mmentoiy  or  mexo-colon,  which  in  neceBxarily  drawn 
down  with  th«!  intaatine.  The  dragging  of  the  meeenterj'  causes 
the  intuMuscoptiim  to  assume  a  greater  curve  than  its  sheath,  and 
hencp  to  become  puckered  along  its  concavity ;  it  also  causes  the 
orifice  of  the  intussuaceptum  to  bo  directed  towards  the  nieBenteric 
attachment  and  to  be  slit-lilco  in  shape.  The  intussusceptioii  nearly 
always  increases  at  tlie  expense  of  the  lower  portion  of  the  intes- 
tine, the  sb(«tb  becoming  more  and  more  infolded,  so  that,  if  the 
intuMUBCpption  occurs  at  the  lower  part  of  the  ileum,  no  more  of 
the  ileum  will  bo  involved,  but  the  Cfflcum  and  colon  may  bo 
gradually  drawn  in.  More  rarely,  however,  the  ileum  is  protruded 
through  the  iteo-ctccal  valve :  the  intussuscoiition  then  increases  at 
the  ex|>en30  of  the  upper  {HJition  of  the  intestine,  more  and  more  of 


theileumboing  protruded  through  the  valve.  'ITiisynrietyia  known 
lui  the  ileii-n.H'-  in  cimtradihtinrtion  to  the  fiinncr.  wliich  if  cnlleil 
itm-arcal.  At  tirst  the  invagination  is  i-cdudble.  and  in  not  at- 
tended with  any  serious  olwtruvtjon  to  thi'  lumi'n  of  the  intestine. 
In  tluH  condition  it  may  remain,  in  chronic  iiihcs,  for  several  weeks 
tir  months.  Ur  the  niuixmH  im'mbrane  ()f  the  intussusceptum  mav 
become  congi-slfd  and  swollen,  rendering  reduilion  difficult  or  ini- 
pOHsiblc  without  rupture  or  other  injury  of  the  intestine.  In  the 
majority  of  case«.  however,  csjiecially  in  infants,  if  the  intussus- 
ception is  not  soon  relieved,  the  blood-vessels  of  the  involuted 
mwenter^-  rajiidly  become  constricted  whore  tho  latter  entei's  the 
•heath,  causing  acute  obstruction  to  the  circulation  in  the  recedinj 
tube.    As  a  consequence  of  this,  the  mucous  ■m.eTOfeta.wft' 
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inteniHoly  congested,  and  pours  out  the  Hanioiis  dischaige  00  diag- 
nostic of  the  diseaso.  In  the  meanwhile  the  contiguous  peritoneal 
surfac'cs  of  the  inner  and  middle  tube  become  inflamed  and  glued 
together,  rendering  reduction  iin])ossiblo.  Gangrene  of  tho  in- 
tuRsiLsc(.»i)tuni  now  ensues,  and  the  patient  usually  dies  of  collapHe 
or  peritonitis  in  a  few  days.  In  adults,  however,  and  in  children 
of  six  or  eight  years  and  upwards,  tlu*  gangrenous  ]X)i'tion  may 
slough  off  at  the  constricted  part  and  lie  ])aH.sed  ])er  anum,  but  in 
childi-en  under  two  years  of  age  the  disease,  unless  relieved  bv 
treatment,  is  almost  invariably  fatid.  Should  i-ecoverj'  take  place 
in  this  manner,  the  patient  may  subsetiuontly  succumb  to  stricture 
of  tho  intestine,  fi*om  contraction  oc(^urring  at  the  spot  whfn*  the 
int4istine  has  united.  The  intu8susce]>tion  may  measure  only  two 
or  throe  inches  in  length,  or  it  may  involve  the  whole  of  tho  large 
intestine  and  j)rotrude  at  the  anus.  It  is  attributetl  to  worms,  the 
dragging  of  a  poh^ms,  an  elongatcnl  mesenter)',  irregular  peris- 
talsis, diaiTlid'a,  and  external  violence.  Its  most  common  situa- 
tion in  at  tht?  iloo-ciec4d  valve,  then  in  the  small  intestine,  and  then 
in  the  colon.  It  is  rare  in  adults,  but  commcm  in  children,  espe- 
ciallv  in  infants. 

'}.   STllItTrUK  OF    THE     INTKSTIXi:    CONSEQl'ENT    ri»()N    I»1SEASE 

OF  Tin:  INTESTINAL  WALL.- -This  condition  is  g«»nerally  due  to 
the  growth  of  a  carcinonia  or  other  tumour,  more  rarely  to  con- 
tractions following  ulceration,  tho  passiige  of  gall-stones,  or  injury, 
or  oj>eration  on  the  intestine.  It  is  most  fi-oquently  met  with  in 
tho  large  int<'stino,  osiH»cially  the  rectum  and  lower  pail  of  the 
colon  and  ca»cuni ;  it  is  rare  in  the  small  intestine, 

it.  CO.VTUACTIONS  OF  THi:  INTESTINE  CONSEQrENT  UPON  DISEASE 
UECJINMX(i    KXTERNAL  TO   THK   INTESTINAL  WALL. — This  condition 

may  dt^jwud  on  chronic  jM^ritonitis,  or  on  carcinoma  of  the  omentum 
or  mcsontery.  It  is  mon*  conniKm  in  the  small  than  in  tho  large 
intestini',  and  not  onlv  naiTows  tlie  calibre  of  the  bowel,  but  also 
obstruct**  the  j>eristiiUie  action  by  gluing  the  coils  of  intestine  to 
one  another  an<l  irausing  contraction  of  tho  mes*»ntery. 

7.  A  TTE  I'EUiToMTis  AND  ENTEUiTis  are  not  uni^mimon cauHCs 
of  inb'stinal  obstrurtioii.  Teritonitis  is  a  frequent  b'rminat ion  of 
tlu'  other  conditions  that  cause  o})'*t.ruction.  but  it  is  i)erhaps  mo«t 
oftcMi  due  to  intlanniiation  spreading  from  the  ri'gion  of  the  ca'Cinii 
{pfri-tifphfifii*),  thi?  bursting  of  a  iM'n-typhlitic  abscess  into  the 
]M'ritoii(^al  cavity,  or  in  ubreration,  i)ei*foi*ation,  or  gangrene  of  the 
vermiform  appendix. 

H.  TviMiLiTis  AND  rEHi-TYriiLiTis,  or  inflammation  in  and  about 
the  cifMMun.  may  possibly  s<mietimes  Im»  due  to  the  l<Nlgmeat  of  a 
f;ecal  mass  in  the  eii»cum,  Imt  is  much  more  frefpiently  stalled  by  tho 
imi^action  <if  a  foreign  l)ody,  as  a  ])in  or  a  fruit  or  gall*stone  or  little 
mass  of  hanlened  fiiK'es,  in  tho  vermifonn  apiH^ndix.     It  is  apt  to 
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recur  from  time  to  time  (recurrent  fyphlitisy  appendicitis),  Li  such 
cases,  ulceration,  perforation  or  gangrene  of  the  appendix  is  veiy 
apt  to  take  place  and  set  up  («)  general  septic  peritonitis,  or  (b) 
localized  peritonitis.  In  the  latter  case  the  peritonitis  may  remain 
localized  and  terminate  in  a  peri-typhlitic  abscess,  which  may  be 
either  intra-  or  retro-peritoneal  or  may  spread  to  the  general  peri- 
toneal cavity  and  become  diffuse. 

9.  Mechanical  riiESi=iURE  ox  the  intestine  by  innocent  or 
malignant  growths,  hydatid  cysts,  enlarged  g'.ands,  &c.,  may  occa- 
sionally give  rise  to  obstruction. 

10.  Congenital  malformation  of  the  intestine. — Amongst 
the  chief  of  these  may  be  mentioned  imperforate  anus,  deficiency  of 
the  rectum,  absence  of  the  colon,  termination  of  the  colon  in  the 
bladder,  &c.  Obstructions  from  such  and  like  causes  are  only  met 
with  in  the  infant  {see  Diseases  of  llectum,  p.  024). 

11.  External  hernia. — All  forms  of  external  hemiaD  when 
strangulated,  and  generally  when  incarcerated  or  inflamed,  are 
productive  of  intestinal  obstruction  (see  Hernia,  p.  .')92). 

Terminations  of  intestinal  obstruction.-  -Whatever  the  cause  of  the 
obstruction,  the  intestine  above  becomes  sooner  or  later  enor- 
mously distended  with  fiecal  matt^^r  (Fig.  2S7)  and  flatus,  and  if 
the  obstruction  be  not  removed  the  case  will  end  fatally  from  ex- 
haustion, peritonitis,  ulceration  or  rupture,  followed  by  collapse 
and  peritonitis,  or  septic  poisoning  by  the  toxiiu»s  of  the  bacillus  coli 
{colibnciUosis), 

The  symptoms  of  intestinal  obstruction  vary  according  to  the 
pathological  conditions  upon  which  the  obstruction  depends.  The 
symptoms  common  to  all  may  be  said  generally  to  be  pain,  vomit- 
ing, constipation,  and  more  or  less  distension  of  the  abdomen. 
When  the  obstruction  orcurn  suthlenlfi^  and  is  attended  by  stranffuia- 
tion  of  a  portion  of  intestine,  as  in  1 ,  the  various  forms  of  constric- 
tion produced  by  bands ;  2,  a  portion  of  intestine  slipi)ing  through 
a  hole  in  the  mesentery  or  omentum ;  3,  volvulus ;  and  4,  external 
strangulated  hernia,  the  symptoms  iire  also  sadden  in  their  onset 
and  acute  in  their  course,  as  is  likewise  generally  the  case  when 
they  depend  upon  intussusception,  the  impaction  of  a  gall-stone  or 
other  foreign  body,  the  sudden  accumulation  of  fu'ces  above  a  stric- 
ture, or  acute  enteritis  or  peritonitis.  Thus  the  pain  is  severe  and 
violent,  and  occui's  suddenly  in  a  person  in  previously  good  health  ; 
the  vomiting  comes  on  early,  and  may  rapidly  become  fiecal ;  the 
constipation  is  comi)lete  from  the  first ;  flatus  will  not  j)ass  by  the 
anus  ;  the  urine  may  be  scanty  or  suppressed  ;  there  is  freciuently 
hiccough  or  tympanites;  and  the  patient  soon  falls  into  a  state  of 
collapse  and  dies.  'When,  on  the  other  hand,  the  obstruction  comes 
on  more  sloivly,  and  a  portion  of  intestine  is  obstructed  rather  than 
ttrangulaied,  as  from  ( 1 )  progressive  stricture  of  the  rectum  or  coIqw\ 
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(2)  the  prcRsiirc  of  an  abdominal  or  pelvic  tumour;  (3)  the  gluing 
of  the  intestines  together  by  chronic  i)eritoniti8  or  cancer ;  (4)  tlM 
gradual  accumulation  of  fseces,  due  to  habitual  constipation,  and 
(5)  chronic  intussusception,  the  symptoms  are  also  insidious  in 
thoir  onset  and  chronic  in  their  course?.     Thus,  obscure  abdominal 
hymptonis  may  have  existed  for  some  time.     The  pain  is  less  severe, 
more  diffused,  and  may  be  intermittent,  but  increases  with  the 
distension.     Vomiting  only  occurs  late  in  the  course  of  the  affec- 
tion, and  does  not  become  faecal  till  towards  the  last.     Constipation 
is  not  cc)m])lctc  at  first,  the  motitms  may  be  scybalous,  and  there 
may  be  a  historj^  of  alternating  constipation  and  diarrhoea.     The 
distension  of  the  abdomen  is  gradual  and  is,  perhaps,  more  marked 
in  the  lumbar  and  epigastric  regions.     The  abdomen  appears  broad, 
and  coils  of  intestine  may  be  visible  owing  to  increased  peristalsis 
consequent  upon  hypertrophy  of  their  musi^ular  coat.     The  urine 
is  normal.     A  stricture  may  perhaps  be  felt  in  the  rectum  by  the 
fing(T  or  in  the  sigmoid  flexure  by  i)assing  the  hand.     Collapse  does 
not  come  on  till  the  end.     Such,  broadly,  may  be  said  to  be  the 
Hymj)toms  attending  acute  and  chronic  intestinal  obstruction.     But 
it  must  not  be  forgotten  that  the  conditions  which  commonly  give 
ris(^  to  chronic  symptoms  may,  at  any  time,  suddenly  terminat4>  in 
complete  (>])stnir'tion  and  strangulation,  when  the  s^iuptonis  will 
at  once  Ik^cohk'  acute.     Thus  a  slowly  contracting  strictim>  may 
Imm'ouk*  suddenly  obstructed  by  the  im])action  of  froces,  or  by  a 
portion  (ii  intestine  immediately  above  l^^coming  invaginated  into 
it;    or  acute  jierittniitis  may  suiMonly  supervent*,  owing  to  th«» 
giving  waj*  of  an  ulcerated  jMU-tion  of  intestine  alnive  a  stricture,  &c. 
The  DiAciXosis  of  the  various  i>atliological  conditicmH  causing 
obstruction  or  stnmgulation  of  the  intestines,  though  sometimes 
comparatively   easy,  is  often  very  dilficult,  or  even  impossible. 
Your   fir<t   care.  whtMi    calle<l  to   a   i>atient  with   signs  nf  acute 
alNluminal  obstruction.  /.^.,  iMiin,  vomiting,  constipation,  and  i>i>s- 
siblv  distension  of  the  alMlomon.   sh«>uld  be  to  exclude  external 
strangulated   hernia,    not    merely   contenting    youi-self  with    ex- 
amining the  femoral  and  inguinal  nngs,  but  also  making  a  careful 
search  in  the  less  common  situatitnis  of  hernia,  as  the  obturator 
foramen  and  sciatic  notch.     Should  therc^  l)e  any  fulness,   or  the 
least  susi)icion  of  sti*;nigulation  in  any  of  these  regions,  an  explo- 
ratoiy  incision  should  be  made.     Having  siitisfied  y<mrself  of  the 
absence  of  <'xternal  hernia,  vou  sliould  lu^xt  can»fullv  examine  the 
al»domen  by  insiM-i-tion,  j)ali)ation,  and  |K'rcussion,  and  explore  the 
nM'tum  and  vagina  with  the  fing«n* ;  whilst  the  f(niner  canal  may, 
in  some  instances.  )>e  further  examineil  ))y  cai-efully  ]»assing  a  long 
enemu-tulH?  or  e\  en  by  introducing  the  whole  hand.    At  times  some- 
thing may  be  learnt  by  cautiously  inflating  the  colon  with  hydrogen 
gas,  or  by  slowly  distending  it  by  the  fouutiin  s\'ringe  with  fluid,  the 
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patient  being  in  the  genu-pectoral  position.  Senn  has  shown  that 
gas  will  pass  the  ileo-csecol  valvo,  causing  as  it  does  so  a  distinct 
rushing  sound  with  diminution  of  pressure  as  indicated  by  the 
mercurial  manometer  attached  to  the  inflating  rubber-bag.  If 
there  is  no  obstniction  the  gas  can  be  forced  through  the  whole 
intestine  and  out  at  the  mouth.  Should  a  hernia  be  discovered 
exhibiting  well-marked  local  signs  of  strangulation,  or  on  intro- 
ducing the  finger  into  the  rectum  a  stricture  be  felt  or  the  bowel  bo 
found  loaded  with  hardened  faaces,  blood  and  slime  escape  from  the 
anus  and  a  sausage-shaped  tumour  be  detected  in  the  abdomen^  or 
rectum,  or  a  localized  and  tender  swelling  be  discovered  in  the  right 
iliac  fossa,  the  diagnosis  of  strangulated  heniia,  stricture  of  the 
rectum,  impaction  of  hardened  fseces,  intussusception,  and  typhlitis 
or  peri-typhlitis  respectively  can  be  readily  made.  But  when,  on 
the  other  hand,  the  hernial  rings  are  found  fi*ee,  the  rectum  empty, 
and  nothing  can  be  felt  in  the  abdomen,  the  difficulty  of  localizing 
the  cause  of  the  obstiiiction  is  great,  and  even  after  the  most  cai*efiil 
examination  and  thoughtful  consideration  of  the  sjnnptoms  it  may 
only  be  possible  to  arrive  at  an  ap])roximate  guess  as  to  the  nature 
of  the  case.  Thus,  if  the  symptoms  are  acute,  the  obstruction  will 
probably  be  due  to  some  form  of  internal  strangulation  or  to  a 
volvulus ;  but  it  must  not  be  lost  sight  of  that  it  may  be  due  to 
I>eri-typhlitis,  acute  enteritis  or  i)oritonitis,  or  possibly  to  the  im- 
paction of  a  gall-stone.  If  the  symptoms  are  chi'onic  it  may  be 
due  to  stricture  in  the  upi)er  pai't  of  the  rectum  or  lower  part  of 
the  colon,  malignant  disease  of  the  omentum  or  intestine,  or  chronic 
peritonitis.  If  acute  symptoms  have  been  engrafte<l  on  chronic,  it 
may  then  be  caused  by  the  impaction  of  fjeires  al>ove  a  stiictui*e, 
peritonitis  following  i)erforation  above  a  stricture  or  impaction  of  a 
foreign  body  in  the  vermiform  appendix,  typhlitis,  or  j)eri-typhlitis. 
Although  it  may  1k»  impossible  to  make  a  diagnosis,  the  following 
considerations  may  help  us.  Thus,  if  the  onset  of  the  symptoms  is 
sudden  and  the  patient  is  an  infant  or  a  young  child,  the  cause  of 
the  obstruction  will  probably  be  intussusception  or  peritonitis.  If 
the  patient  is  elderly  or  middle-aged,  and  the  syiriptoms  are  chronic, 
malignant  stricture  or  impaction  of  fseces  is  the  most  probable 
cause.  In  middle  age  intussusception  is  rare.  The  tendency  to 
vomit  is  in  proportion  to  the  nearness  of  the  obstruction  to  the 
stomach,  the  tightness  of  the  constriction,  and  the  jwrsistence  with 
which  fo(Ml  or  fluid  has  been  taken  by  the  mouth.  Early  vomiting 
implies  tightness  of  th(^  strictiu'e  ;  violent  retching  or  bile-vomitijig 
I>oints  to  gaU-.stones  ;  tiecal  vomiting  only  occurs  when  the  obstruc- 
tion is  moderately  low  down.  Vomiting  may  be  absent  in  the  case 
of  obstruction  of  the  colon  or  rectum.  Finally,  if  peristalsis  is 
visible,  the  case  is  almost  certainly  not  one  of  acute  peritonitis. 
1.  In  impacM/itces  there  may  be  a  history  of  previovka  Q,oi\%^v^'a.- 
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tion,  th(i  rectum  will  ]n*obubIy  be  found  diistended,  or  fieoee  will  be 
]mssf.Hl  on  the  ufl(>  of  enomata.  A  swelling  may  be  felt  throiiirh  the 
alxloniiiial  paiiotos,  and  if  ho  will  be  Hoft,  and  caii  perhatis  be 
indcntcil  with  tlio  fin^TH.  In  olMitritvtion  from  ifaff-siones,  there 
may  hv.  \mm  in  the  ri.»frion  of  tin*  gall-bladder,  ])erhuiw  junndiiv; 
gall-ston<»s  may  havo  i)asj!ipii,  or  Himilar  attacks  have  been  pre- 
viously siilYorcd  horn,  and  tho  bowels  may  have  at^tini  irregularly. 
The  vomitin;^  is  gastnc  or  bilious,  and  is  attended  with  viuleut 
rot<"hing. 

In  iuUrnnl  sfrattt/tihitioH  the  attack  is  very  sudden,  and  is  i»ro- 
b.ibly  attributed  to  a  stniin  ;  the  pain  is  intense,  and  in  referred  to 
one  sj)ot,  or  to  the  umbilicus  ;  vomiting  comes  on  early  ;  the  eon- 
stijMition  is  sudden ;  then;  is  no  desii-o  to  defaocate;  the  iirine  is 
scanty ;  there  is  no  visible  i>eri8talsis ;  no  tumour  can  be  felt ; 
there  is  no  luemori'hage  from  the  bowel ;  and  no  U^iesmiis,  There 
is  ])robably  a  liist<:)ry  of  some  affecticm  which  might  produce  }>ands 
of  adhesions,  as  peritonitis,  tAqJioid  fever,  or  a  former  hernia  ;  or 
there  may  hav(»  })een  i>rovi<ms  attacks  of  al>dominal  ol)rtrueti«»i 
with  int«»rvals  of  ]H»rf»'ct  health. 

'i.  In  rolriilv*,  the  signs  are  similar  to  the  foivgoing,  but  if 
anything  still  more  severe. 

•I.  In  intmnHHsnption,  vaXxon  ar«^^  theiv  is  a  discharge  of  mucus 
and  blo(Kl  from  the  anus;  the  abdomen  is  not  much  disteiidi'd; 
the  alHlominal  paiit^tes  are  usually  lax,  and  thixmgh  them  a 
sausiig('-shai>e(l  tumour,  doughy  to  the  feel,  hardening  on  handling, 
and  p('rha])s  changing  its  position  from  time  to  time,  may  sometimes 
be  detecte<l ;  an<l  the  invaginated  bowel  can  jnissibly  l)e  felt  in  the 
rectum.  ('ollai>s«»  soon  (»nsues.  When  chronivy  theixj  may  have 
been  attacks  of  loealizeil  i)ain  lasting  for  months  before  strangula- 
tion occurs,  the  ])atient  liaving  been  in  gocxi  health  in  the  intervals. 
Then^  is  straining  and  tt»nesmus ;  the  constiiKition  is  not  wnnplete; 
vomiting  is  absent  or  intermitt-**nt ;  the  dist4>nsion  is  not  marked  ; 
and  collai)se  does  not  come  on  till  the  end.  The  tumour  will  have 
characters  similar  to  thos<»  mentioned  al)ove. 

5.  In  ntrirture  the  jiatient  is  usually  old  or  middle-aged ;  the 
symptoms  come  on  very  insidi<)nsly ;  then»  arc  alternate  attacks 
of  <>onsti]>ation  an<l  diarrluea  ;  the  consti]>ation  gradually  b(HX>mes 
m(>re  and  more  pronounci'd ;  the  motions  are  probably  lumpy 
{srifimhfiM^  ])iiH>-like,  or  ilattencnl ;  <lyspepsia  is  complained  of; 
the  ])ain  is  ditTustMl  and  depends  u]>on  the  distension  of  the 
alxlomen ;  the  distension  <'om<'s  on  slowly,  and  is  grcatest  in  the 
Hanks;  peristiUsis  i>  visible :  the  urine  is  copious;  the  pulse  (piiet ; 
and  vomiting  only  r)ccui*s  late  in  th«;  case.  Having  diagnobed  the 
ciis«'  as  one  of  stricture,  the  next  point  to  determine  is  whether  it 
is  situate<l  in  the  sigmoid  flexure  or  rectum,  and  consetjuently  that 
opening  the  sigmoid  flexiuro  in  the  left  9;roin  or  the  descending 
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colon  in  the  left  loin,  will  be  well  above  the  stricturo;  or  whether 
it  is  situated  in  the  descending,  transverse,  or  ascending  colon,  so 
as  to  n(M.*essitato  the  opening  of  the  ascending  colon  or  cajcum. 
To  begin  with,  it  should  be  remembered  tliat  stricture  is  most 
common  in  the  sigmoid  flexure  and  rectum,  next  in  the  colon,  than 
in  the  cti'cum.  and  is  very  i-are  in  the  small  intestine ;  indeed  it  is 
so  rare  in  the  two  latter  situations,  that  when  its  exact  position  is 
not  known,  it  is  generally  safe  to  assume  that  right  colotomy  or 
typhlotomy  will  sufticf.  Again,  if  the  stricture  is  in  the  rectum 
or  sigmoid  flexure,  the  distension  wUl  bo  equal  on  the  two  sides ; 
when  in  the  descending  or  transverse  colon,  greater  on  the  right 
than  on  the  left  side.  The  amount  of  distension  on  the  two  sides 
may  be  more  accurately  estimated  by  the  cyrtometer  than  by  mere 
insi)e('tion  and  palpation.  If  a  clyster-pii)e  will  pass  for  some 
distance,  say  a  foot  or  so,  and  a  large  (juantity  of  fluid  can  be  in- 
jected, the  stricture  is  probably  high  up ;  but  too  much  importance 
must  not  be  attached  to  this  sign,  as  the  clyster-pi i>e  may  have 
bent  upon  itself  and  the  rectum  and  sigmoid  flexure  are  often  very 
capacious.  Further,  something  may  at  times  be  learnt  by  auscult- 
ing  the  colon  whilst  the  injection  is  being  given,  and  by  passing 
the  whole  hand  into  the  rectum.  The  detection  of  a  tumour  in 
any  part  of  th(^  colon  or  cjecum  will,  of  course,  set  the  diagnosis  at 
rest. 

G.  In  roninidions  there  is  pain  of  a  parox3'smal  nature  of  short 
duration  and  of  frequent  occurrence ;  peristalsis  may  not  be  visible 
on  account  of  the  matting  together  of  the  intestines,  but  gurglings 
may  be  heanl.  There  is  no  vomiting  or  distension  except  during 
the  attacks  of  pain.  Constipation  is  not  complete;  defoecation  is 
painless ;  the  motions  are  not  compressed  or  pipe-like  as  they  may 
bo  in  stricture  ;  and  there  is  no  distension  in  the  flanks.  The  symp- 
toms may  at  any  time  suddenly  become  acute. 

7.  Jn  (irnte  prrUonUis  the  abdomen  is  distended  from  the  flrst, 
haixl,  and  board-like ;  peristalsis  is  not  visible ;  the  pain  is  great 
and  in(.Teas(Hl  on  the  least  pressure  ;  the  pulse  is  small  and  wiry ; 
the  tempei-aturo  may  or  may  not  be  raised.  (See  P<ritoni(is,  p.  369.) 
There  will  probably  be  a  history  of  previous  attacks  of  typhlitis  or 
l>erityi)hlitis,  or  signs  of  gastric  ulcer,  or  the  i)atient  is  suffering 
fi-om  typhoid  fover  or  has  had  uterine  troubles,  &c. 

H.  In  tifphUtis  or  jjeri'ft/phlitis  there  is  pain  in  the  region  of  the 
ciecum  coming  on  usually  somewhat  suddenly,  nausea  or  vomiting, 
fuiTed  tongue,  constipation  and  fever.  At  first  there  is  increased 
resistance  and  tenderness  in  the  right  iliac  fossa,  whilst  the  rest  of 
the  abdomen  may  remain  snpple  ;  later  there  is  a  distinct  swelling 
exteniling  inwaixls  towards  the  middle  line,  upwards  to  about  the 
level  of  the  umbilicus  and*  more  or  less  backwards  into  the  loin. 
Still  later,  fluctuation  in  the  swelling  may  be  de\fcQ\ft^.  '\!>afe\K^^«t- 
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resected,  and  the  continuity  of  the  tube  restored  by  one  of  the  methodB 
of  enterorrhaphy  described  at  page  358.  An  impacted  gallstone  may 
^sometimes  be  broken  up  with  a  needle  without  opening  the  intestine. 
2.  In  internal  strangulatioii^  abdominal  section  is  the  only  pro- 
;dure  of  any  avail,  and  ought,  like  herniotomy,  to  be  undertaken 
[ly  and  not  merely  as  a  last  resoui'ce  (see  Laparotomy), 

In  vnth'ulus  of  the  sigmoid  flexure,  insufflation  with  air  or 
Irogen,  or  a  large  enema  will  at  times  succeed  in  imtwisting  the 
Intestine.  If  these  means  fail  no  time  should  be  lost  in  opening  the 
abdomen  (see  Laparotomy),  If  there  is  great  distension,  Treves 
advises  that  the  inflated  coil  should  be  punctured  through  the 
abdominal  parietes. 

4.  In  intussu^ceptioHy  when  acuie^  copious  injections  of  warm 
water  to  empty  the  lower  bowel,  followed  by  insufflation  of  air  or 
hydi'ogen  with  the  patient  inverted  and  thoroughly  relaxed  under 
chloroform,  will  often  succeed  in  the  early  stages,  and  should  be 
given  a  fair  trial.  In  the  meantime  opiiun  may  be  given  in 
doses  suitable  to  the  age  of  the  patient,  food  withheld,  and  the 
stomach  emptied  by  an  emetic  or  irrigated  with  warm  water. 
These  means  failing,  laparotomy  must  be  performed  (see  Laparo- 
tomy).  If  the  signs  of  strangulation  are  well  marked,  too  much 
time  should  not  be  lost  in  trying  injections  and  insufflation,  lest 
the  bowel  bewjme  so  damaged  or  the  intussusceptum  so  adherent 
to  the  intussuscipiens  as  to  render  the  prospect  of  success  hopeless. 
Indeed,  I  have  come  to  the  conclusion  that  unless  laparotomy  for 
intussuscei)tion  in  an  infant  is  undertaken  within  twenty-four  to 
thirty-six  hours  from  the  onset  of  the  symptoms,  reduction  will  bo 
found  next  to  impossible  without  so  injuring  the  intestine  afl  to 
render  a  fatal  result  almost  inevitable.  In  infants  intussusception, 
unless  relieved  by  injections,  inflations,  i&c,  or  by  early  operative 
means,  may  be  said  to  be  almost  invariably  fatal.  In  cArow/c  cases, 
although  there  is  less  need  for  early  operative  interference  than  in 
acute,  as  the  bowel  may  remain  incarcerated  for  some  time  before 
becoming  strangulated,  it  should  not  be  delayed  too  long,  lest  th(» 
intussuscepted  portion  become  adherent  to  the  sheath.  Should  it 
apix>ar  prolmble  that  this  has  ali"eady  happened,  two  courses  are 
open  :  either  to  open  the  abdomen,  or  to  keep  the  patient  under  the 
influence  of  opium  in  the  hope  that  the  intussusce})tum  may  slough 
off  and  be  passed  })er  anum.  In  exceptional  cases  of  intussuscep- 
tion of  the  sigmoid  flexure  the  mass  may  be  drawn  out  of  the  anus, 
the  gut  above  and  below  united  by  sutures,  the  intussusceptum  cut 
away,  and  the  united  gut  reduced. 

5.  For  striitare  of  the  large  intestine,  left  inguinal  colotomy  should 
be  performed  when  the  obstniction  is  in  the  rectum  or  lower  part  of 
the  sigmoid  flexure,  and  typhlotomy  when  in  the  transverse  or 
descending    colon.      Should    the    etrictured   portion  \^  t^^^S:^ 

w.  ^  ^ 
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reached  in  poi*fomiing  the  operation,  it  may,  if  the 
localizo(i,  bo  cut  out  [colectomy y  tt/phlectomy),  and  the  bowel 
to  the  wound,  or  hotter,  the  two  portions  of  bowel  united.  In 
strictiirv  of  iho  sm'tJl  intestine,  cntei'otomy  may  be  ])crfonned  as  a 
l)alliative,  or,  under  suitahlo  conditions,  enteroctomy  with  union  of 
the  intoHtines  by  one  of  the  methods  already  described. 

(i.  Ill  contract itms,  where  the  intestines  are  matted  together  by 
chronic  peritonitis  or  cancer,  when  me<lical  means  have  failed,  cnter- 
otoniy  may  jjrove  of  temporary'  l)enelit  by  relieving  the  distension. 

7.  The  treatment  oi  acute  jitritonitis  is  given  at  page  370. 

8.  For  an  account  of  the  early  or  medical  ti'eatment  of  typhfitit 
and  }nri'tiiplilifiA  a  work  on  Medicine  must  bo  consulted.  Should, 
howi^vcr,  the  inflammation  terminate  in  suppuration  and  an  abscess 
form,  it  should  be  opened  and  drained;  or  should  such  an  absoees 
burst  into  tlie  general  j)eritoneal  cavity,  the  peritoneum  should  be 
washed  out  and  a  glass  drainage  tube  left  in  the  wound.  The  ap- 
pendix, if  found  inflamed,  plugged  with  a  foreign  body,  ulcerated, 
or  gangroiious,  should  be  amputat<)d.  and  the  stump  sutured  by 
Lemboit's  method.  When  it  ajipears  that  recurring  attacks  of 
t\i)hlitis  are  due  to  mischic^f  in  the  a])p(*ndix  [recurring  appf  ndi^ 
r/Y/rt),  the  (luestion  of  removing  the  appendix  after  the  acute  attack 
has  subsided  mav  be  raised.  The  chief  indications  for  this  measure 
are  (r/)  inca]>acity  of  the  patient  from  the  fi*equency  of  the  attacks, 
(/>)  incroiising  severity  of  tht?  attacks,  (c)  extreme  danger  of  last 
attack,  and('/)  signs  of  1o(mi1  suppuration  about  the  appendix.  The 
int'ision  should  l)c  made  about  two  inches  from  the  anterior  superior 
spine  of  the  ilium  at  right  angles  to  a  line  di'awn  from  the  iliac 
sj)in('  to  the  umbilicus,  or  over  the  ap])endix  if  this  structure,  as  is 
often  th<»  cas(»  when  swollen  and  thickene<l.  can  be  felt.  The  an- 
trritn*  niusrular  band  of  the  cajcum  is  at  times  a  good  guide  to  the 
apjK'ndix.  Adhesions  having  been  carefully  .<ei)arated,  the  ap- 
pendix is  removed,  and  the  stump  sutunnl  and  covered  by  a  peri- 
toneal or  onnMilal  graft. 

Lapakotomv,  abdominal  section,  or  opening  the  abdomen,  is 
an  openition  that  may  Ix^  rec^uired  for  the  pur])ose  of  exploration 
in  doubtful  ca^es  of  intestinal  obstruction,  or  for  the  relief  of 
volvulus.  stian«;ulation  of  the  int^'stines  by  Imnds  or  diverticula, 
intii^suscejiiinii,  reduction  of  hernia  en  luaiiine,  &<*.  The  room 
whouM  b«'  at  a  temperature  between  70'  and  SO  Falir.,  and  the 
patient,  with  tlie  liiribs  wrai>j)ed  in  cotton- wo<»l  bandag«»s  jdacoil  on 
a  riiblMT  Ix'd  filh.Ml  with  hot  water.  The  greatest  care  should  bo 
takt'U  that  notliin;r  septic  eomes  in  conbu-t  with  the  wound  or  peri- 
t(»neal  cavitv.  Th<*  stomach  mav  be  irriirated  with  wann  water 
br-fnre  giving  the  anjesthetic.  This  j)revents  vomiting,  and  may 
remove  .**onn'  of  the  contents  of  the  uj»per  i»ai*t  of  the  intestine 
and  relieve  distens!<»n.     Some  Surgef)ns  give  a  hyiK)dermic  injoc- 
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tion  of  ^th  of  a  groin  of  ntropino  and  a  rectal  enema  of  brandy  to 
increase  tlio  heart't)  action.  Huvin};  thnrou^hly  cleansed  the  skin 
with  Boaji  and  wuter,  and  nttprwords  well  sponged  it  with  carbolic 
lotion  (1  in  20)'>iperchloriileof  mereury lotion (1  in  lOIH)),  make  an 
indsiuit  in  the  middle  line  of  tho  abdomen,  midway  tietwctm  the 
piib(4i4  and  umbilicms  (Fig.  'J84,  a),  nnd  hnving  rapidly  exposed  the 
peritoneum  and  stopped  all  hEeinorrhngc,  mrefuUy  open  tho  i>eri- 
toneal  cavity  on  a  dinictor,  ISonio 
Siirge<ms  advise  that  the  incision 
should  bo  limited,  and  only  Ion;; 
enough  to  iit  first  adinit  one  or  two 
fingers.  I  prefer  myself  for  the  pr :- 
pose  of  saving  time  to  make  it  lung 
enough  to  at  once  admit  the  wholo 
bond  if  found  iieceeeary.  If  a  distended 
loop  prew-nts  in  tho  wound  the  olMtiuc- 
tion  is  in  the  large  or  lower  portinn  of 
the  email  intedtino;  if  this  loop  con- 
tains fluid,  fteces,  or  gas,  it  is  pntbably 
near  the  obstruction ;  if  only  pis.  some 
distance  off.  1'hss  ono  or  two  fingeri' 
or  the  wholo  hand  into  the  abdomiiml 
cavity  and  first  explore  tho  hernial 
rings  from  within,  and  it  these  are  frio 
the  n^on  of  thi!  ciDCum,  taking  care 
to  prevent  the  intestines  from  pro- 
truding by  placing  over  them  a  wann 
flat  aseptic  Rpnngo.  If  tho  ccccnm  ia 
found  distt'ndod,  tho  olMructiou  iiiu8t 
be  in  tho  large  intustinc.  Carry  your 
fingers  or  Imnd,  therefore,  along  the 
courso  nf  the  colon  until  the  obstruc- 
tion is  met  with.  If.  on  the  utker 
hand,  the  cHKiim  is  empty,  the  obstruc- 
tion must  1)0  ni  the  Muall  iiitestino.  I'lisr:  your  fingers  or 
hand  in  tliis  case  into  the  pelvin,  and  search  fur  an  empty  loop 
of  iiit^^tino  below  the  obstiniction  and  follow  the  int^xtmo  1^ 
passing  it  thrimgb  the  fingers  piece  by  piewt  till  the  obstruction  ia 
dincoverud.  If  after  a  search  of  some  minutes  the  oljstnietion  is 
not  found,  enhirgo  tho  wound  and  allow  tho  int','stini'H  to  prohipse, 
keeping  them  warm  by  the  continual  application  of  aeeptio  gauze 
wrung  out  of  hot  wuter.  When  the  intestincH  are  much  distcniled 
Mr.  Groig  Smith  advisos  that  the  distondeil  Io<)]i  should  be  drawn 
into  the  wound,   jiunctured  with  a  Si>encer  Welle  ascites  needle 


Fia  2SJ. — Lincsof  inciuon  in 
tfrtsin  uperntions  on  tbe 
aliilonieii.  a.  LaparatADij, 
OvarioloHij.  b,  Supra-pubio 
cvHtolorny.  c.  Ligaturs  ot 
exUrnnl  iliac  urtcr;.  A. 
Ingainnl  rolotomj-.  e.  Oai- 
troBtumy.       f.    Cfaolerjslo- 


ectod  with  « 


aspirator  bottle,  tiie  distension  relieved,  and  ^t 
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bedside  if  neccH-snn',  and  asi)iratiiig  occasionally  till  the  distmiaion 
is  i-elieved.  The  gut  in  the  meantime  may  be  kept  in  contact  with 
the  woiuid  by  a  skewer  pasMed  imder  it  through  the  mesentery.  In 
draining  the  l)(>wol  a  PauV^  tube  (Fig.  285)  may  bo  used.  The  gut 
having  l)oen  tlrawn  into  the  wound  and  packed  I'ound  with  asepticr 
gauze,  an  incisirjn  larg<*  enough  to  admit  the  tube  should  be  made, 
tiie  tulw?  (proviouHly  plugged  with  wool)  inserted,  and  fixed  by  a 
ligature  j)asH(Hl  round  the  flange.  The  plug  of  wool  is  then  removed 
and  rublwr  tubing  fixe<l  to  the  distal  end  of  the  tube  to  convey 
away  the  fan-es.  After  the  distension  is  relieved  the  case  iniLst  lie 
treated  as  rircunistanccH  suggest. 

(a)  If  a  lo()]>  of  intestine  is  found  strang^ulated  in  one  of  the 

hernial    rings,   or   in  a   hole   in   the 
mesenter\\  it  must  be  released  from 
within  the  abdomen,  dividing  any  stric- 
ture if  necessary.     (6)  If  a  volvulus  is< 
discovered  an  attempt  must  be  made 
to  untwist  it,  and  as  a  prophylactic 
against  retwisting,  the  mesenterj'  may 
l)e  shortened  by  folding  it  upon  itself 
parallel  to   the   intestine,   and   fixing 
with  suturi»8.      If  the  volviilus  cvinnot 
Ik?  ixnluced,  the  c<m tents  niav  be  let 
out,  the  wound  sutured,  and  another 
attcMiipt  made.     This  failing,  the  vol- 
vulus niav  1h»  excistnl  and  the  intestine 
r<»stx»re<l  bv  one    of  the  methfKls    of 
enteronhaphy    (page    .*i)8).       If    the 
patient   is  t(M>   ('(>lla]»s<xl  to  admit  of 
excision,   the    volvulus    may  Ik»    left 
and  the  intestin(»  shoi-t-circuited  by  means  of  St»nn*s  jUates,  &c.     If 
gangn'ue  has  orcun-od,  the  v(»lvulus  must  be  excised  and  circular 
entnrorrhaphy  or  latcnil  api^-oxiniation  ]HTfonned.     (r)  If  a  band 
is  met  with  it  must  1m«  divided.     (</)  If  a  larg(»  diverticulum  is  the 
caus«»  of  the  obstruction  it  nuist  l>e  cut  across  an<l  the  bowel  end 
closed  by  Lcnibcrt's  suture,     {e)  If  a  small  divei-ticulum  is  jji*o- 
ducing  the  constriction  it  must  be  sevcrctl  and  th«'  two  ends  lign- 
ture<l.     Should  the  intt'stine  give  way  in  divi<ling  the  ol»stru<!ting 
band,  &c.,  or  havi'  aln»ady  given  way— if  the  jierfonition  is  small 
and  tho  r«»ats  an- in  a  fairly  healthy  ctMidition,  the  wound  in  the 
int«»stinc  niav  be  closed   by  sutures  in    the  way  descrilKni  under 
wounib*  of  the  intestine.     iJut  if  the  coats  iiiv  in  un  infiame<l  or 
sloughy  condition,  or   gangn-mms,   the  dis*»as«Hl   jxiiiion   may  be 
exciseti,  and  th«.'  ui>i»er  and  lower  jMutions  of  the  intestine  united 
in  one  or  other  of  the  ways  already  mentioned  (page  358).     Only 
when  the  patient  is  much  collapsed  should  the  ends  of  the  bowel 


Fio.  285. — Paul's  glass  tiil>eft 
for  draining  the  intestine. 
Tlie  end  with  th<«  douhlo 
flange  is  insertc<l  an«l  tied  in 
the  gut.     (After  Paul.  ^ 
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be  fixed  to  the  external  wound  and  an  artificial  anus  made.  Befoi'e 
uniting  the  intestine,  however,  it  me,j  be  well  in  Bome  caeea  to  fix 
th«>  intextiiio  temporarily  in  the  wound  and  tet  the  contents  of  tho 
dietended  portion  drain  awiiy  Un  nevonil  hours  or  evttii  ilajn. 
(f)  If  iin  intusswHceptioii  in  diwovored,  fii-at  atiueexe  out  some  of 
the  iufluiumutory  cedotiia  lij*  steady  uninterrupted  manual  com- 
pression with  ail  aseptic  xponge,  and  endeavour  to  reduce  the  in- 
tUH^usecption  by  ^ntle  traction  on  the  bowel  just  above  the  tiock 
i>[  the  intusHUHcipious  and  by  counter- tnictioii  just  below  the  apex 
lit  the  iiituwiuceptuiii ;  or  Iictter,  try  to  nqueezo  out  the  intussus- 
ceptum  by  kneeling  uud  pressure  fi'oin  below.  Reduction  may 
|ioHi>ibly  lie  aided  by  insufflation  <jf  the  roetuiu  with  air  or  hydrogeu. 


It  aiUx-NioiiM  Iiave  fomied,  trj-  to  bii'tik  thtni  dcwii  by  K.'ntly  in- 
binuiiting  n  jirobc  hftwcfu  the  coiitiffuoun  nerouw  nurfutes.  After 
r«;lLK'tir>n  Heiirch  frn'  any  i-ent  in  the  |ieritjineul  coat  und  bring  it 
t  if^thcr  by  iiuture  and  hkrI  with  an  omental  graft,  lieductioii 
fiiiliuf.'.  the  following  «um«'B  iire  ojion: — 1.  Kxi-liwion  of  the  in- 
tiiwusi'i'jition  by  leaving  it  tn  nilit  and  xbort  eircuiting  the  intestine 
(Fig.  L'K(>)  by  forming  u  conimnni<»tion  between  the  )h>wc1  al)ove 
und  Iielow  the  intiuwuseoiition  by  meunM  of  Menu's  in  Murphy's 
niethiHl.  :;.  Complelv  or  lurtial  t'xeision  of  the  intusBusception 
und  I'ei'tomtiou  of  the  bowel  by  cin^ulur  entonn-rhaiihy,  liil 
approximation,  Muri)hy'H  button,  &c.  (.'uniplute  excision 
iiiiwt  serious  operation,  espccinlly  when  a.  lou%  V*\\\^  ^A  \»s«A 
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involved.  In  such  u  case  if  there  is  no  sign  of  gangrene  the  sheath 
may  be  o})encrl,  the  intussuscoptum  excised  just  below  its  neck,  the 
stum])  Jigaturod,  and  the  continuity  of  the  intestine  restored  by 
lateral  ai)i)r()xiniation  by  bone-platos  or  lateral  implantation. 
When  gangrene  has  occurrod,  the  whole  intiLssu»cei)tion  must  be  ex- 
cised. Since  the  introiliiction  of  the  more  rapid  methods  of  restoring 
the  continuity  of  tho  intnstinc  the  need  of  making  an  artificial  anus 
should  seldom  occur. 

After  any  of  the  above  operations,  carefully  cleanse  the  ab- 
domen from  blood  by  gentle  sponging  and  close  the  wound  in 
the  pariotes,  with  the  two  surfaces  of  the  ]>eritoneum  in  contact, 
by  sutures  pissed  through  the  skin  and  perit<.)neum.  If  in  spite 
of  all  cart;  the  iwritoncjum  has  been  soiled  by  faecal  matter,  or 
septicj  changes  liave  already  started,  flusli  out  the  pc^ritoneal  cavity 
with  gallons  of  hot  water  to  which  some  antiseptic  as  salicylic 
acid  (o  per  cent.)  or  boracic  acid  (2  per  cent.)  may  be  added.  In 
flushing  out  i)ass  the  irrigating  tube  amongst  the  intestines  to  the 
back  of  the  abdominal  cavity  and  into  the  pelvis  so  that  the  water 
may  flow  outwards.  If  the  intestines  have  been  allowed  to  pro- 
lapse there  may  be  some  ditiicnilty  in  getting  them  back.  Cover 
them  with  antise]»tic  gauzo  wrung  out  of  hot  water,  tucking  the 
margins  of  the  gauze  btiiieath  the  edges  of  the  wound.  Introduce 
the  sutures,  and  when  tliey  are  all  in  situ  make  uniform  pressure 
on  the  gauze  as  the  sutures  iiw  tightened  and  tied  from  above 
downwanls.  Withdraw  the  gauzo  befon?  the  last  sutures  are  tied. 
Drawing  forward  the  edgos  of  the  wound  with  retractors  will 
materially  aid  the  rei>lacement  of  the  intestine.  If  they  cannot 
bo  replactul  draw  a  distended  loop  away  from  the  wound,  as])irate 
or  ojxMi  it,  evacuate  as  much  of  the  contents  as  possible,  suture  the 
wound  by  LeinbtTt's  method,  and  again  endeavour  to  replace  the 
prolapstnl  intcstiiio.  AVTien  faxial  soiling  or  sei)tic  changes  have 
occurrod,  ])lar«'  a  glass  dminage  tul>e  in  the  woinid  (se<.'  Omriotomy), 

{g)  Jf  the  obstruction  is  found  to  depend  on  a  i)erity])hlitic 
abscess  or  acut«;  jn'ritonitis  a  rubber  or  glass  drainage  tubt»  should 
be  )>la('e<l  in  the  wound  in  the  abdominal  pariutes,  after  the 
abscess  or  ]M'riton«';»l  cavity  has  been  waslied  out. 

ExTEiioToMV,  or  XkLATOn's  OPEKATioX,  c<»nsists  in  opening  the 
alxlomen  by  a  short  incision  in  th(»  middle  line  (►r  in  the  right  or 
left  groin,  seizing  the  first  piece  of  di>t«'nded  intestine  ihat  presents, 
and  s<*curing  it  to  tlie  wound  by  sutures  and  then  opening  it.  This 
oper.ition  is  eniployetl  in  cases  where  the  obstruction  is  Iwdieved  to 
be  in  the  small  int»'stnie.  though  the  diagno.sis  of  the  situation  is 
uncertain,  and  where  the  j)atient's  condition  is  such  that  the  severe 
sh(K*k  and  the  prolonged  manipulition  that  necessarily  attends 
laparotomy  (the  operation  othei->*ise  indicated)  would  probably  be 
fatal.     It  may  also  be  employed  in  case;*  of  obstruction  due  to  con- 
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tractions  cousequent  upon  the  matting  together  of  the  small 
intestines  from  chronic  inflammation,  cancer,  &c.  It  should  be 
thoroughly  undei-stood,  however,  that  tlie  operation  is  only  intended 
to  relieve  the  distension  of  the  intestines  and  prevent  their  ruptuie. 
It  does  not  attack  the  seat  of  obstruction.  But  by  relieving  the 
acute  symptoms  it  may  give  time  for  a  diagnosis  in  doubtful  cases 
to  bo  arrived  at ;  and  the  patient's  condition  after  it  may  so  far 
improve  as  to  allow  of  a  more  nidiciil  course  of  treatment  being 
undertaken  on  a  future  occasion.  The  method  of  Greig  Smith 
(p.  o79)  is  likely  to  rei>laco  to  a  great  extent  the  above  oixiration. 

Enterectomy  consists  in  opening  the  abdomen  and  excising  a 
portion  of  the  intestine.    Jt  may  be  required  for  irreducible?  intus- 
susception, carcinomatous  stricture,  gangrene  from  strangulation  by 
bands,  the  closure  of  faecjil  fistulse,  wounds  of  the  intestine,  &c. 
Open  the  abdomen  as  in  laparotomy ;  draw  the  portion  of  intestine 
to  be  removed  well  out  of  the  wound,  and  pack  it  round  with  moist 
antiseptic  gauze ;  clamp  the  intc^stine  with  a  rubber  tube  passed 
through  a  small  incision  in  the  mest^ntery  above  and  below  to 
prevent  the  escape  of  faeces ;  cut  out  the  diseased  or  damaged  jiart ; 
tie  all  bleeding  vessels ;  and  then  unite  the  intestine  by  one  of  the 
methods  already  described  (p.  '6oH).    Or  if  the  intestine  is  much 
distended  and  the  patient  in  a  state  of  extreme  collapse,  secure 
both  the  proximal  and  distal  portions  of  the  intt>stine  to  the  wound 
in  the  abdominal  parietes  by  sutures.     After  the  contents  of  the 
over-distended  bowel  have  been  evacuated  and  the  gut  has  regained 
its   tone,    the   two  i)ortions   may    be    united    and    returned   into 
the  abdomen.     Fig.  2S7  represents  a  distended  caecum  and  lower 
portion  of  the  ascending  colon  which  was  removed  for  carcinomatous 
stricture  by  my  colleague  Mr.  Langton.     The  gut  was  luiited  above 
and  below  the  excised  poi-tion  by  Senn's  plates,  and  the  patient 
made  an  excellent  recoven'.     For  the  removal  of  the  ciecum  the 
incision  should  be  made  in  the  right  iliac  fossa  (p.  olH). 

According  to  whotlier  small  intestine,  colon,  or  cjucum  is  ex- 
cised the  o})eration  is  spoken  of  as  enterectomy,  coh'ctomy,  and 
typhlectoniy. 

Lnguikal  colotomy  is  the  operation  of  ojouing  tin*  sigmoid 
flexiuo  of  tlie  colon  in  the  left  groin  [Litlrts  ttpt ration).  It  has 
been  much  employed  of  late  in  i)lac(»  of  lumbar  colotomy,  especially 
for  carcinoma  of  the  n^ctum  before  dist(insion  of  the  colon  const '(juent 
on  the  strictuie  has  occurred.  Its  chief  advantiiges  over  the  lumbar 
opei-ation  are:  1,  that  there  is  less  difficulty  in  linding  the  gut; 
2,  that  tliere  is  less  danger  of  peritonitis,  in  that,  as  the  ]jeri'oneum 
has  to  be  open(?J,  all  proper  precauticms  can  be  biken  ;  3,  1 
wound  is  more  su})erficial,  and  conscijuently  there  is  less 
infiltration  of  the  tissues  and  septic  poisoning;  and  4, 
groin  is  a  more  ccmvenient  situation  for  an  anus  than  the 
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iciddy  roti'iiiliii^  tli^iimrginnnf  the  wouiiil.  ami  then  imtliiiK 
l)j*  siitiire  iti  MU'h  u  way  us  to  \tm\e  thi-  inHninti  trnnsrerw. 

SrLKMt'iTOMY,  or  extirpation  of  th*  KplM'ti.  muj  )>■  mjniml  for 
nijiliiri'  ci(  thi-  viscmii,  imd  for  some  ctuwK  nt  hyportrophy.  An 
iui'iHiuu  in  iiuulo  pithi-r  in  thf  Iiii<>a  alba,  the  liiicH  Hcjutliumrvi,  or, 
still  further  to  thr-  left,  anil  the  splom  bavinfr  been  thoroughly 
exposed.  adheBJcnH  larcfulty  broken  down,  und  thit  (irgui,  if  en- 
Inrpn],  dmwn  out  of  the  wound,  tho  podiclfi  is  tranaBxod  in  Mveral 
pluceH,  uiil  the  li(i;Htur(v<  intrrlooked  and  ti«l.  Thn  podicJD  in  ni-xt 
snvured  voll  to  thp  Bplmiii'  side  of  the  ligatiiroa,  tli«  oi^ti  D^iiiov^d. 
the  peritoneum  thoroU|;hly  I'launsed.  and  thi-  «1idumi,ia  wound 
nnit^  and  drained.  Orent  (Skrc  ahoiild  bn  taken  not  to  tear  Ihi- 
splenic  Bubstance.  au  acfident  iiltcuded  with  fcorful  hirmorrhagc. 

Dhainaoe  of  FAWKKAtlC  rvBTS  due  to  obrtnictioii  I'f  the  dui-t 
pr  to  injury  may  bo  rwjuirwl.     These  cynts  givr  tier  to  a  tumour  in 
the  epigiutTiuiu.  which  ix  oft«n  attended  with  xevert-  ni-urali^i^ 
luin.  and  from  which  nitiy  br  iibtoim^l  on  ui^imtion  nn  alkaline 
Buiil  having  the   properticx  of    turning  ntaii'h  into  augur  and  o( 
ttnulsifying  fate.     Fut  luny  Ik-  pn.-wnt  in  tbi<  tn-OM  uiiil  nugar  in 
the  urine.    The  aMonicn  shuultl  be  "pened  and  the  cyst  etitcJifd  to 
thi^  abdiiiuinal  wall   itud  dminwl.    Lloyrl  t<i>]irvi«  that  nuuiy 
tht«e  wi-call(id  oyittM  un>  due  to  hipiiiorrhnp'  into  the  lmM>r  naa 
the  pcrttimeum,  tin-  rwult  of  injury,  wliil^  t^nuiti  Httiibutiw  till 
to  niptnrr-  of  a  rotflition-ejtit  nl  the  pMicreM  into  thr  IrnsiT  mm. 
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'Hi''  tiTin  lli-niia,  though  often  uani  ill  ronjum-tinn  with  a 
tnruiB  tu  nihility  the  protniMiim  of  any  vincUH  from  its  eontointM' 
parity,  af>  "  Ihruia  aribri,"  or  "  Urritin   littit"  when  fuiplovM 
lUorn-  in  applied  only  to  «uch  a  pmtruMon  from  Ihv  abdutni-u  or 
pnlf  in,  and  \»  nguivulcnt  in  this  Bmin  to  thn  ti-rm  Hu]itiii 
by  wbitih  tliK  affection  in  jiopularly  known. 

PnCHliTios  ov  ii);ama  in  qexehai..    A  hcniia  mayownraj 
aiaiuot  any  Nitiiatioii,  but  ii*  moat  cummoii  at  the  inguinnl  i  ' 
foninnil  ring*.  b]iuIb  at  which  th<^  abdoinitiiU  jiarinti^  att>  nato 
wuuker  than  elwwhere.     It  geneially  rumdxtn  of  intatttne.  i 
•inKwtitm,  or  of  Inth ;  but  itlmoct  i.-vrr>-  oni'  of  ib<T  obdomiiuil  j 
pt-lvic  Tim>ni  have  at  tiuiee  tunned  thti  pmtruMon. 

TiiK  I'AiTfiu  i>F  iieaxiA  am  pfMUg^Hwduit  and  I'X'uting. 
ilitpatiiiji  may  be  dividnl  inli>:  I.  Ht>ri>dit«ry  and  oangtrnital  tml^  ' 
fornuittiniK,  such  as  an  cUmgutnl   i^ndttian  of    Ihv  mciw^tiTy,  . 
pHlvncy  of  thu  funieulur  iHirtion  of  the  tunica  vuginalia  ur  nuial  n 
Nuck.   and   cungvuilal    ilutM'ta    of    thu    nbduuiinal    panotra.      3 
Atiqaini  aloogatian  or  downwud  divplMannant  of  tlw  «ttacluD« 
of  tbt  tammtary-     3.  A  nltt!L«A   coadatwiv  «(  the  abdoaii 
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described.  No  food  should  be  given  by  the  mouth  for  the  fint 
twelve  or  twenty-four  hours  and  then  slop  diet  until  the  gut  is 
oppued.  If  the  bowel  is  greatly  diBtecded  at  the  time  of  operation 
und  threateninf;  to  buret,  it  may  be  openod  at  once ;  or  iJiould 
vomiting  and  dititeuaion  come  on  after  the  operation,  it  may  be 
opened  bofore  the  ueual  four  or  five  days  have  elapsed.  Some 
Nurgeona  giv<^  opium  as  a  routine  practice,  others  withhold  it  unless 
thei-e  iu  pain  or  restlessness.  If  the  bowel 
doea  not  act  BjKintaDeously  after  the  gut  has 
been  opened  a  gentle  saline  purge  or  an 
enema  may  ]ater  become  necessary.  The 
bowel  below  the  wound  may  also  I'oquini 
waabing  out  by  an  enema. 

LuHBAR  COLOTOMT  IB  tho  o]i8ning  of  the 
colon  in  the  left  litnibar  re)fion  {Culllifii't 
uperalioii),  or  in  the  right  {Amumat'i  optra- 
tioii).     The  former  should  be  chosen  when 
the  discuso  ia  in  the  rectum  or  lower  part  of 
the  sigmoid  flexure ;   the  latter  when  thero 
is  amy  doubt  whether  it  may  nut  be  in  the 
transvei'se  colon.     That  on  the  left  side,  the     Fio.  aS3.— Di  igram  of 
common  operation,  need  only  be  described,         P«rta  Jivided  in  left 
Place  the  patient  on  his  right  side,  slightly       '"■"**''  "■>°*^'^y- 
inclining    towards    hia    face,   with    pillows 

under  )uh  abdomen,  or  beneath  his  loin,  in  order  to  make 
liis  left  side  prominent.  The  outer  border  of  the  quadratux  lum- 
burum,  tho  guide  to  the  colon,  should  then  be  marked :  it  is  situated 
half  an  inch  posterior  to  a  line  drawn  vertically  upwards  from  a 
point  midway  ))etween  the  anterior  superior  and  posterior  superior 
i<]>ineH  of  tht^  ilium.  Then  make  an  incision  about  four  inches  long 
between  the  last  rib  and  crest  of  the  ihum  from  the  erector 
Kjnme  obliquely  outwai-ds  and  downwards.  Divide  the  skin,  faMia. 
und  various  layers  of  muscles,  viz.,  tho  latissiinus  dorsi,  cxt^iiiiil 
oblique,  inti^mal  oblique,  and  tranaversalis,  and  the  ti'aiiKvcrsaliri 
fasciaunadirectoi-(Fig.  2H8),  andthequadrotus  lumboruni  will  now 
be  CKiiot*<l  at  the  inner  part  of  the  woiuid,  and  may  be  known  by 
its  fibres  riumiiig  upwards  und  inwanlH.  When  the  colon  is  dis- 
tended it  will  bulge  in  the  wound ;  when  contracted,  however,  it 
may  be  sought  in  the  wound  by  cart^fully  scratt^hing  through  thf 
fatty  tissue  cuvi^ring  it  witli  two  jiaii'M  of  diiisecting  fi>rcc])H.  If 
there  is  much  difficulty  in  finding  it,  iiusn  jiir  rrrliim  a  smiill 
cathettT,  if  practicable,  through  the  stricture,  mid  inflate  the  iiiliin. 
The  colon  may  1m-  diatinguished  fnmi  the  i>erit4incuin,  which  soinc- 
tiuies  presents  in  tho  wound,  by  its  situation  immcdiotely  external 
to  the  quadratUM  lumlMirum  and  below  the  kidney ;  by  the  presence 
of  the  longitudinal  bunila  of  muscular  fibres ;  by  tho  th^.ct\^sss.^■Ai.^* 
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coats  on  nipping  it  up  by  the  fingers ;  and,  at  times  by  in  this  way 
feeling  scybalouH  masses  of  fax'<?8  in  its  interior.  The  peritoueum, 
on  the  otlioi'  luind,  may  generally  bo  known  by  the  abewnce  of  the 
above  chamctors,  and,  if  it  is  nii)i)0(l  up,  by  the  intestine  being  felt 
to  Hlip  away  from  botwoon  the  ting<»r8.  Having  found  the  colon, 
secure  it  to  the  skin.  Tliis  is  usually  done  by  passing  a  silk  suture 
by  moans  of  u  curved  needle  on  a  handle,  first  through  the  skin, 
then  througli  tht?  bowel,  and  then  through  the  skin  on  the  opposite 
side  of  the  wound,  and  reju^iting  tlie  procedure  at  the  other  end  of 
the  wound.  Tlio  bowel  is  then  ojjened  in  a  longitudinal  direction, 
the  loops  of  suture  by  which  it  is  transfixed  hooked  out  by  the 
fingiir  and  divided,  and  the  bowel  securwl  to  the  integument  by  the 
four  Hutiu'cs  thus  fonned.  A  better  and  more  convenient  wav  of 
passing  the  sutures,  whicli  should  then  be  of  wire,  is  by  Smith's 
cleft-i>alate  needle.  If  this  is  uscmI  a  scries  of  sutures  are  passed, 
first  thiough  the  skin,  and  then  through  the  wall  of  the  bowel,  and 
tied  before  the  Ik^wcI  is  oj^Micd.  Shoidd  the  iieritoneal  cavity  be 
opened  by  mistake,  it  must  be  carefully  closed  by  suture  before 
the  incisiim  is  made  into  the  colon. 

Some  perfonn  liunbar  colotomy  in  two  stages,  like  gasti'ostomy  ; 
but  if  the  oj>eration  is  carefully  done  in  the  way  described  above, 
such  is  hai-dly  neccssiny.  The  bowel  beyond  the  wound  may  sub- 
sequently require  (dearing  with  an  enema.  Indeed,  it  has  been 
proposed  to  clos«»  completely  this  j)ail  of  the  bowel  by  operation  ao 
as  to  prevent  fieces  juissing  down  it. 

OPERATIONS  ON   TJIE  LlVKIl,    O  \LL-J»LAD1)ER,  STOMACH,  SPLEEN, 

AND  PANCREAS. 

Aspiration  of  the  liver  is  eianetimes  iM'rformed  for  the  pur- 
pose of  diagnosis  in  tlic  case  of  a  susj>ectiKl  hydatid  cyst  or  abscess 
in  the  liver,  or  for  the  removal  of  the  fluid  from  an  hydatid  cyst. 
Having  thoroiiglily  cleanstHl  the  skin  with  an  antiseptic  and  placed 
th(^  j)atient,  if  iwrvous,  under  an  anjesthetic,  intriMluce  the  aspi- 
niting  ncedlr  at  tlie  most  prominent  part  of  the  swelling,  taking 
cur<<  toavoi«l  the  c(»lon  and  intestini's.  AVhen  oj)erating  for  hydatids 
stoji  the  aspiration  if  blood  esca])r's,  if  the  jiaticnt  Inn'omes  faint,  or 
if  violent  cough  comes  on.  OtlnTwin'  continue  the  aspiration  till 
the  cyst  is  eni|)ti!<l.  On  the  removal  of  the  needle  place  an  aiiti- 
Kej>tic  i»ad  over  tlie  wound.  The  f.jMiation  is  not  free  from  danger, 
srneral  jiatient.^  having  died  suddenly  on  the  introduction  of  the 
needle,  apparently  in  some  cases  from  idugj»ing  of  the  pubuonary 
vein  by  a  jMHtionof  an  hydatid  that  luisescaiM^d  into  the  circulation 
thnuigh  Ji  wound  of  one  of  the  hepatic  veins;  and  general  infection 
of  the  i>eritoneal  cavity  with  hydatids  has  sometimes  happened. 
It  is  better,  then* fore,  for  the  pui-\><)se  (»f  dia^'uosis,  to  make  an 
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exploratory  incision  and  ix)  evacuate  the  hydatid  or  abscess  in  the 
way  desciibod  below. 

Incision  of  the  liver  may  bo  required  for  evacuating  an 
hydatid  cyst,  or  abscess.  Make  an  incision  over  the  most  pro- 
minent part  of  the  swelling,  and  having  divided  the  abdominal 
parietes  and  stopped  all  bleeding,  open  the  peritoneal  cavity.  If 
the  liver  is  adherent  to  the  abdominal  walls  carefully  incise  it,  first 
introducing  an  aspirating- needle  to  determine  the  situation  of  the 
cyst  or  abscess.  If  non- adherent  the  liver  may  be  stitched  to  the 
abdominal  wall,  or  the  prominent  part  well  packed  round  with 
sponges  so  as  to  cut  off  the  general  j)eritoneal  cavitj' ;  an  aspirator 
may  then  be  introduced  to  determine  the  situation  of  the  cyst  or 
abscess,  and  the  liver  substance  incised.  Or  the  opening  of  the 
cyst  or  abscess  may  be  delayed  till  the  liver  has  become  adherent 
to  the  parietes.  Great  care  should  bo  taken,  if  the  cyst  or  abscess 
is  opened  at  onco,  to  prevent  any  fluid  or  pus  escaping  into  the 
peritoneal  cavity,  and  the  strictest  antiseptic  precautions  should  of 
course  bo  observed.  In  the  case  of  an  It  if  Hut  id  cyst,  after  most  of  the 
fluid  contents  have  been  evacuated  by  the  aspirator  the  cyst  should 
be  opened,  the  daughter  cyst  removed,  and  the  lining  membrane 
shelled  off  the  fibrous  capsule  {inarsupudieed),  the  edges  of  the 
wound  in  the  liver  sutui-od  to  the  abdominal  wall,  and  the  cavity 
in  the  liver  drained.  If  the  cyst  has  suppurated  or  an  abscess  is 
being  dealt  with,  should  adhesion  not  have  occurred  suture  the 
c  Iges  of  the  wound  in  the  liver  to  the  abdominal  walls,  and  place  a 
drain  tube  in  the  woiuid  and  apply  antiseptic  dressings.  If  the 
abscess  has  already  ruptunul  into  the  peiitoneum  that  cavity 
should  be  thoroughly  washed  out  with  hot  boric  acid  lotion  and 
drained. 

TArriNO  THE  ABDOMEN  FOR  ASCITES  should  1)0  done  in  the  linea 
nlba,  midway  between  the  umbilicus  and  the  pubes  (Fig.  2S4,  a). 
The  bladder  having  been  emptied,  a  small  incision  should  l>e  made 
through  the  skin,  and  the  trocar  and  cannula,  with  a  tube  attached 
to  convev  the  fluid  into  a  vessel,  sliould  be  thrust  into  thealxlomeu. 
The  fluid  should  1)0  drawn  ott'  slowly,  and  a  niany-taih'd  bandage, 
previously  j)assed  round  the  body,  gradually  tigliten<d  as  the  fluid 
flows,  in  order  to  keep  uj)  ]>ressiu*e  on  the  alnlominal  vessels,  and  so 
prevent  syncope.  Or  the  fluid  may  be  drawn  off  with  a  Southey's 
trocar  and  cannuhi.  AVhen  this  is  used  a  skin  incision  is  not  neces- 
sary, nor  is  thtj  many-tailed  bandage,  since  the  abdomen  takes 
many  hours  to  eni])ty  on  account  of  the  small  size  of  the  cannula, 
and  there  Ls  thus  no  fear  of  syncope. 

CiiOLECYSTOTOMY  is  the  opening  and  draining  of  the  gall-bladder, 
conseciuent  upon  the  impaction  of  a  calculus  in  tlio  cystic  duct. 
Make  a  veitictd  incision  in  the  linea  semilunaris,  beginning  just 
below  the  ninth  costal  cartilage,  or  over  the  tumour  wheiv  tha  ^isiJ^- 
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bladder  is  distended  (Fig.  284,  f).  Having  divided  the  abdominal 
parietes  and  stopped  all  bleeding,  open  the  peritoneum.  Search 
for  the  gall-bladder  with  the  finger  beneath  the  liver  if  it  does  not 
present  in  the  wound,  and  bring  it  to  the  surface  if  practicable. 
Pack  the  wound  with  sponges  U)  prevent  any  fluid  escaping  into 
the  peritoneal  cavity,  and  introcluce  an  aspirator-needle  into  the 
gall-bladder,  which,  ats  the  fluid  escapes,  should  be  well  drawn  into 
the  wound.  Enlarge  the  opening  in  the  gall-bladder  and  remove 
any  gall-stones  found  loose.  If  a  stone  is  found  impacted  in  the 
cystic  duct,  extiact  it,  if  possible,  by  forceps,  by  gentle  manipula- 
tion with  the  Angers  in  the  abdomen,  by  careful  crushing  with 
])added  forceps,  by  breaking  it  with  a  needle  passed  through  the 
wall  of  the  duct,  or  by  chipping  off  fragments  as  it  lies  in  the  duct. 
Secure  the  edges  of  the  apertm-e  in  the  gall-bladder  to  the  abdominal 
wall  by  sutures,  with  its  ])eiitoneal  coat  well  in  contact  with  the 
l)ariettd  peritoneum ;  leave  a  drain-tube  in  the  gall-bladder ;  and 
close  the  rest  of  the  abdominal  wound  in  the  way  already  describiHl. 
The  biliarj'  flstula  thus  left  will  generally  cIoho  in  a  few  weeks  if 
the  cystic  duct  has  l)een  cleared. 

Cholecystectomy,  or  extiqmtion  of  the  gall-bladder,  may  lie 
retjuired :  1 ,  whore  i)ei*foration  following  sui)i)uration  and  ulceration 
has  occurred,  and  the  coats  are  found  too  softened  to  admit  of 
suture :  and  2,  where  cholecystotomy  is  indicated,  but  on  opening 
the  abdomen  the  gall-bladder  is  found  so  contracted  that  it<«  fiuidus 
cannot  he  drawn  into  contact  with  the  abdominal  walls  without 
tearing  it.  ^lake  an  incision  similar  to  that  for  cholecystotomy, 
l>rolonging  it  or  dividing  the  muscles  tnmsversely  a  little  below  the 
ribs  if  more  room  is  required.  Having  well  packed  the  wound 
with  sponges  to  i)rcvent  blood  escaping  into  the  general  peritoneal 
cavity,  dissect  the  gall-bladder  from  the  liver,  clamping  or  tying 
any  bleeding  vessels,  divide  the  cystic  duct  l>etween  two  ligatures, 
(fleanse  the  wound,  remove  the  sponges,  and  unite  the  abdominal 
walls  in  the  usual  wav. 

Cholecystu-enterostomy,  or  the  establishment  of  an  o])ening 
between  the  gall-bladder  and  the  intestine,  may  occasionally  be 
rtHiuired  for  immovable  obstruction  of  the  common  bile-duct,  as 
fnmi  canc«T  about  the  head  of  the  i>ancreas,  du(Klenum,  &c.  involv- 
ing the  duct.  Having  opened  the  alxlomen  as  \i\  other  operations 
on  the  •^ll-bladder,  draw  the  gall-bladder  and  duodenum  into  the 
wound,  and  having  made  an  incision  into  each,  unite  them  by 
sutiu*e,  or  better,  by  Murphy's  button.  When  the  latter  method  is 
enii)loyed  a  running  thread  is  Hi*st  j>assed,  as  shown  in  Fig.  289, 
through  all  the  coats  of  the  duodeniun,  and  then  another  thread  in 
like  manner  through  all  the  coats  of  the  g.ill-bladder.  An  incision 
is  n(»xt  made  into  the  du(j<lenum  within  the  running  thread  (see 
Fig.  289)  two-thirds  of  the  length  of  the  diameter  of  the  button 
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to  be  UHed,  tho  button  slipped  in,  and  the  thread  tightly  tiad  round 
the  central  cylinder  (nee  p.  '.Hi6).  A  eimilar  innsion  is  mado  in 
the  gall-bladder,    its   contonbi  evacuated,  the  other  halt  of  the 


Flo.  aHB.— Metho.1  < 
for  liting  Hurpliy'. 


.ing  tfae  HLlk  ligiitun  U)  fonn  thu  running  thread 
I  in  tlie  luteral  wtll  of  Iha.intentine.  The  in- 
n  within  the  loop  of  llie  thread.  [After  Murphy.) 


Mtirphj.) 


buttiiii  iiisfrteil  iinil  sti-ureil  by  thi-  nmniiiK  (hread  in  a  similar 
way.  Tlie  two  halves  of  the  luitton,  held  hy  the  fingers  iii  the 
way  shown  in  Fig.  290,  are  now  pressed  together,  tiius  fixing 
the    serous    surtaceB    in    contact.      Tho    spring    in    the    Uu-ttwo. 
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n'idily  ivtitictinfc  theniurginsiif  tbr  wound.  Bi>d  then  uuitiog  ll 
liy  suture  in  such  u  way  bb  to  leuvi-  the  incinion  tmrifvinw. 

Sm-ekkctomy,  or  BXlirjitttion  of  the  Bpleeii.  may  Iw  rwiuirwl  fot 
rupture  of  thf  viscus,  and  for  some  caAm  of  hypertrophy.  An 
incjaion  in  made  either  in  tho  liiu-a  allia,  the  Unea  ecmilunons,  or. 
etill  (iirtlipr  to  the  left,  iind  the  Hplten  having  boen  thoroughly 
expoflcd,  ftdhesifins  i-orefully  broken  down,  and  the  organ,  if  en- 
larged, drawn  out  of  the  wound,  the  pedicle  in  tmnsfixed  in  eeveml 
platte,  and  the  ligatures  interlocked  and  tied.  The  pediele  is  n*-!(t 
wfrernl  wi^U  to  the  splenic  side  of  the  ligaturen,  the  organ  mmoTMl. 
the  peritoneum  thoroughly  cleansed,  and  the  abdonii.iii  wound 
united  and  drained.  Oreat  uare  sliould  he  taken  nut  to  tear  the 
Hplenic  substance,  an  aiM^dent  attended  with  fearful  hiemorrhHgi-. 

IlKAIMAOE  OF  PAXCREATIC  CYSTS  due  to  obstruction  of  the  duet 
or  to  injury  may  be  required.  These  Dytits  give  riae  to  a  tumour  in 
the  epigastrium,  which  is  often  attended  with  seTen>  neiunlgii- 
jioin,  and  from  whleh  may  be  obtained  on  tuipiratioii  an  alkalinu 
tluid  having  the  pro})erties  of  turning  stnreii  into  etignr  and  nt 
einiilsifyiug  (uta.  Fat  n)uy  bo  present  in  the  fieues  and  ^oigar  in 
the  urine.  The  aMinneii  iJiould  be  opvned  uiid  the  eyiit  slitchnl  to 
the  abdomiiuil  wall  and  drained.  Lloyil  believtw  that  many  irf_ 
the«e  eo-caltod  cysts  are  due  ti>  hieinorrhagi>  into  tho  leMnr  mo  q 
till'  pi-ritiineum.  the  result  of  injury,  whQst  Swain  attiibutett  tl 
to  Tuptuii<  rif  u  retention -ryst  of  the  pun<rr<!a»  into  tho  lumttr  m 

RE8XIA. 

'ITii-  term  Ih-niiu.  tltuuich  often  used  lu  i-onjunctiun  with  o 
lenuH  til  dignify  the  prntnisjon  of  any  tianii*  Ironi  ita  oontai 
cavity,  as  "Wthio  nrrbri,"  or  "  llrruin   Irilit,"  wbun  ein|d^_ 
alone  ia  apptinil  only  to  such  n  protruaiiin  from  Ihn  ahdooiai  '4 
piilvia,  and  :s  iiiuivalent  in  thin  neuue  to  the  term  Kupluiv.  the  n — ' 
by  which  the  atfoctiim  is  ]>o)>ulDrly  known.  

IlKKCKIITION  uF  IIEBMA  IK  Oi^IKItAL.—A  hemia  way  ownr  st 
atiiKiat  any  situitlion,  but  is  most  rummon  ut  thp  iiigniiial  «n<l 
femoral  ringn.  iip(il«  at  which  the  abdominal  parietes  an"  nalurallr 
weaker  than  elwwhere.  It  gejunnlly  consist*  of  int«etiiii.',  or  ut 
nmtmtum,  or  uf  both ;  but  almost  every  one  of  the  abdomina)  | 
]>elvic  viscera  have  at  times  fonnoil  the  protriision. 

TiiK  CAUSEa  OF  iiERKiA  an>  predir^poiiing  and  excitiiig. 
•Htymiu'j  may  bo  dividnl  into:   I.   llirmlitary  and  congnnital  ■ 
fomiDtiiins.  such  a^  an  elongated   condition   of   tlut  ma<ientsiyr4 

Kitf^ncy  of  tho  funicular  portion  of  thi*  tiuiim  vnginaliji  or  canal  ■ 
lick,    and   cvngi'uitaJ    ilefi-cts    (if    the    abiloniinal    [arietM. 
Aoquind  elongation  or  downward  diapUccuiiiut  of  tlio  nttachn 
of   tho  ineMotcoy.      'J.   A   reloxvd    condition    of    the  i'  ' 
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underlying  mucosa  of  each  vliicuti  are  next  pincheil  up  and  tightljr 
ligatured  so  ud  to  cause  them  to  slough,  and  the  raw  odgea  of 
the  serous  cunts  united  each  to  each  by  nonpotietrating  suturee. 
Another  row  uf  utitches  are  finaUy  inserted  in  front. 

DUODENOSTOMY  ANIi  JEJUNOSTOMY,  or  tho  oi>criitiona  (or  form- 
ing an  artificial  opening  into  tliese  pirtionn  of  the  sniall  intestine 
ro8])ectivelj-,  arc  bo  i-ait'ly  required  that  Ihoy  are  not  hero  deecribocL 
Neithf<r  is  tho  ojtcration  of  opening  the  stiiinaeh,  sei'uring  it  to  the 
oMoniinal  walls,  and  then  sora])tng  away  with  a  curette  portduns  of 
the  corcinnnia  blocking  tho  pylorus.  Indeed,  giiHtro-onterostomy 
by  tho  iinpruvnl  mutluxls  ho.'^  practically  it-iiliiced  tlicso  operationx. 
'Pho  iieeetiHity  fur  the  Urge  miTiiIx'r  of  I^:inb(>it's  miturot  formerly 
employed  in  gadtru-enterostinny  iv  now  dine  iivray  with,  and  the 


for  m.tli^nant  ^niwtli  at  the  pjl< 

hone  pliiUiH  are  Btil 

llMtliuloiiiew'ii  H<»[i 

o^wration  can  consequently  l)e  performed  in  u  very  rmeh  shorter 
tune,  and  htnice  with  much  loss  shock.  Many  successful  cases 
have  been  recorded,  ■    ' 

IJILAIATIOX  OF  THE  CABDIAC  ASD  PVLOIIIO  ENDS  OP  THE 
BTOSlACir  FOR  SlMl'LE  i'lUllUUS  8TKIC1THK  (/,i>rf(u'a«;wro((on)  con- 
aists  in  o|>ciiin{;  the  stouiacli  and  then  dilating  the  (-aiiliac  or  pyloric 
end,  as  the  ciis<i  nmy  lie,  with  tho  finger.  The  wound  in  the  stomach 
is  then  clow^  by  Lembert'N  suturo,  and  the  abdominal  parietes 
united,  :ib  ufter  ovariotomy.  The  Htricto.st  antiMcptic  precautions 
must  of  couiiw  lie  tnki.'U.  In  tho  successful  operatiojis  there  has 
uetm  III)  return  of  the  stricture  at  present. 

PylokoI'I^sty,  wliich  bos  been  auccessfiilly  cni]doj-ed  for  non- 
malignant  .stricture,  consists  in  dividing  tke  ^■^Viiwv.V'.n^'i.xijXiiiaSv^ , 
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widely  retracting  the  margins  of  the  wound,  and  then  uniting  them 
by  suture  in  such  a  way  as  to  leave  the  incision  transverse. 

SpLENECTOikiY,  or  extirpation  of  the  spleen,  may  be  required  for 
ruptui'e  of  the  viscus,  and  for  some  cases  of  hj'pertrophy.  An 
incision  is  made  either  in  the  linea  alba,  the  linoa  semilunaris,  or, 
still  further  to  the  left,  and  the  spleen  having  been  thoroughly 
exposed,  adhesions  carefully  broken  down,  and  the  organ,  if  en- 
larged, drawn  out  of  the  wound,  the  pedicle  is  transfixed  in  several 
places,  and  the  ligatures  interlocked  and  tied.  The  pedicle  is  next 
severed  well  to  the  splenic  side  of  the  ligatures,  the  organ  removed, 
the  peritoneum  thoroughly  cleansed,  and  the  abdomiiid  wound 
united  and  drained.  Great  care  should  be  taken  not  to  tear  the 
splenic  substance,  an  accident  attended  with  fearful  haemorrhage. 

Drainage  of  pancreatic  cysts  due  to  obstruction  of  the  duct 
or  to  injury  may  be  required.  These  cysts  give  rise  to  a  tumour  in 
the  epigastrium,  which  is  often  attended  with  severe  neuralgic 
pain,  and  from  which  may  be  obtaineil  on  aspiration  an  alkaline 
fluid  having  the  properties  of  turning  starch  into  sugar  and  of 
emulsifying  fats.  Fat  may  be  present  in  the  faeces  and  sugar  in 
the  urine.  The  abdomen  should  be  opened  and  the  cyst  stitche<l  to 
the  abdominal  wall  and  drained.  Lloyd  believes  that  many  of 
these  so-called  cyst«  are  due  to  haemorrhage  into  the  lesser  sac  of 
the  iK^ritoneum,  the  result  of  injury,  whilst  Swain  attributes  them 
to  rupture  of  a  retenti(m-cyst  of  the  pancreas  into  the  lesser  sac. 

hernia. 

The  term  Hernia,  though  often  used  in  conjunction  with  other 
terms  to  signify  the  protrusion  of  any  viscus  from  its  containing 
cAvity,  as  '*  Jhrnm  arebri,'^  or  ^^  Jlenn'a  ttstis^*^  when  employed 
alone  is  a))i)lied  only  to  such  a  protrusion  from  the  abdomen  or 
pelvis,  and  is  o<iiiivalent  in  this  sense  to  the  tenn  Kupture,  the  name 
by  which  the  affection  is  popularly  known. 

Descrhtion  of  hernia  in  genehal. — A  heniia  mav  o<^ur  at 
almost  any  situation,  but  is  most  common  at  the  inguinal  and 
femoral  lings,  spots  at  which  the  alxioniinal  i)arietes  arc  naturally 
weaker  than  elsewhere.  It  generally  consists  of  intestine,  or  of 
omentum,  or  of  both;  but  almost  ever}-  one  of  the  abdominal  or 
l>elvic  viscera  have  at  times  formed  the  i)rotrusion. 

The  (  atses  of  hernia  are  predisposing  and  exciting.  The  prt- 
diHjHmmj  may  be  divided  into:  1.  Hereditary'  and  congenital  mal- 
fonnations.  such  as  an  elongated  condition  of  the  mesentery,  a 
I)at4?ncy  of  the  funicidar  porticm  of  the  tunica  vaginalis  or  canal  of 
Xuck,  and  congenital  defects  of  the  abdominal  parietes.  2. 
Acquired  elongation  or  downward  displacement  of  the  attachment 
of   the  me8enter}\      3.  A  relaxed   condition    of   the  abdominal 
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muscles,  such  as  is  induced  by  pregnancy,  and  by  rapid  emaciation 
in  persons  previously  stout.  4.  The  rapid  fonnation  of  fat  in  the 
omentum  or  mesentery.  5.  Any  injury  or  operation  that  has 
weakened  the  abdominal  walls.  6.  Occupations  involving  severe 
muscular  exertion  ;  and  7.  The  male  sex,  inasmuch  as  men  arc  more 
subject  to  the  exciting  causes.  The  fxciting  causes  are  such  as  pro- 
duce a  diminution  in  the  size  of  the  alxlominal  c^ivitv  bv  the  con- 
traction  of  the  muscles  fonning  its  walls  and  the  consequent 
compression  of  the  conttiined  viscera.  They  may  l>e  di\'id(>d  into 
those  that  act  suddenly,  and  those  that  act  slowly.  Amongst  the 
former  may  l>e  mentioned  sudden  and  violent  exertions,  straining 
at  stool,  lifting  heavy  weights,  &c.  Amongst  the  latter,  (;ontinual 
straining,  as  from  stricture  of  the  urethra,  enlarged  prostate, 
phimosis,  or  a  narrow  meatus,  constiint  coughing  occasioned  by 
chronic  bronchitis  and  emphysema,  &c. 

Anatomy  of  hernia. — As  the  viscus  is  protnided  through  the 
abdominal  or  pelvic  parietes,  whether  at  one  of  the  so-called  lings 
or  elsewhere,  it  generally  forces  that  portion  of  the  parietal  peri- 
toneum, which  lies  over  the  apertiu*e,  before  it  in  the  form  of  a 
pouch.  When  it  escapes  at  the  internal  inguinal  ring,  however, 
instead  of  thus  pi-otruding  the  peritoneum  in  front  of  it,  it  may 
pa.ss  into  the  tubular  prolongati(m  of  peritoneum  which  naturally 
descends  in  front  of  the  testicle  in  the  fo'tus,  and  which  from  some 
cause  has  remained  unobliterat^^d.  The  pouch  of  peritoneum  in 
which  the  i)rotruded  viscus  is  thus  enclosed  is  called  the  sac.  In 
the  former  case  it  is  spoken  of  as  an  aainiretU  in  the  latter  as  a 
congenital  sac.  In  some  forms  of  ciecal  heniia  the  sac  may  be 
incomplete,  i.e.,  the  viscus  may  be  only  covered  by  peritoneum  in 
front,  and  in  contact  with  the  tissues  bc?hind ;  and  in  diaphnigmatic 
hernia,  and  in  hernia  following  a  wound  of  the  alMlominal  walls 
where  there  is  no  ])arietal  peritoneum  c<)vering  the  aperture,  there 
will  be  no  sac.  The  protruded  viscus  enclosed  in  its  peritoneal  sac 
forms  a  swelling  suiTounded  by  the  tissues  of  the  paii:  into  which  it 
has  esciiped.  The  tissues  superiicial  to  it,  I'.e.,  between  the  sac  and 
the  skin,  fonn  what  an?  called  its  coverings.  We  have  to  consider, 
therefore,  1,  the  sac,  2,  its  contents,  and  3,  its  coverings. 

1.  The  sac  is  siiid  to  consist  of  a  body,  neck  and  mouth,  terms 
which  sufiiciently  explain  themselves.  It  is  at  first  thin  and  mem- 
braneous, resembling  the  peritoneum;  but  in  old  hemiio  may 
become  thickened  and  indurated,  or  else,  as  for  example  in  um- 
bilical heniia,  attenuated  or  in  places  absorbed.  It  is  usually 
globular  or  pyriform,  but  may  take  almost  any  shape.  Thus  it  may 
be  fusiform,  hour-glass-like,  or  divided  by  adhesions  into  two  parts, 
the  lower  i)art,  perhaps,  containing  fluid  and  forming  what  is  known 
as  a  hydrocele  of  the  sac.  The  neck  is  at  first  generally  slightly 
puckered,  but  as  the  result  of  inflammatory  consolidation  becomes 
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ill  old  hcmiffi  cinooth,  thickened,  and  often  indurated.  Th«  mout]k 
may  bo  wide  and  expaodiKl,  or,  in  the  case  oF  congenital  heniin>,  in 
which  the  neck  is  froquently  elongated,  narrow  and  contracted. 

'2.  The  iiiiiti  iita  of  ilip.  *(r  may  bo  intostino  alone  {mterocele) ;  or 
onicutmii  iiliiiie  [fpi^httrJr);  or  both,  the  omentum  then  generally 
dniicK'ndiiig  in  tnmt  of  the  intestine  {eiiteni-ein'plorele},  or  more  rarolr 
the  intestine  in  fn>nt  of  tlie  omentum  {qiiiJii-mlrrocrlr).  In  ex- 
roptioiinl  iiiHtaneoD  the  bladder,  the  ovaries^,  and  other  of  the 
obiloniiiial  or  i>rlvio  viscera,  have  been  met  witli  in  thn  sac.  The 
HUkall  inti^ittiiii-,  and  especially  a  pirtion  c>f  the  lower  thrc«  feet  uf 
the  ileum,  iniint  fn^qiiently  denw'ndM,  Wheii  the  lai^  intestine 
dct<c(<nilH  it  is  gei)enilly  the  cm^iini ;  but  any  portion  of  the  pnioll  ur 
larffc  nmy  do  mi.  There  may  be  but  a  small  knuckle  of  intestine  in 
tlif  sue,  or  a  imrt  only  ot  its  calibre  ;  but  when  once  a  portion  ha« 
ewiiped  there  i*  generally  a  tendency 
for  more  to  follow,  and  in  old  hemiit- 
ti>  the  extent  uf  several  inches  or  eren 
feet.  The  pi'otruded  intestine  and  me- 
sentery ill  long-Htanding  cases  become 
hyjicr vascular  and  thickened,  and  the 
omentum  hy])et1rophie<l  and  matlc-d 
together.  A  small  quantity  of  serouR 
fluid  is  also  generally  found  in  the  sac. 
and  in  rare  instances  louse  oi'  attache<l 
fibrinous  budicM  somewhot  similar  to 
those  met  with  in  biu^sa'.  Where  the 
mik  of  the  sue  has  lieccimo  ohlitcratf^ 
by  tilt'  lung  wearing  of  a  truss,  the  sue 
liu.-  l)cen  foiuid  filled  ontiivly  with 
-oenius  Ihiid,  thus  funning  n  cyst. 

Z.  Tlie  nmriiign  n/llii  cfirneceeBarily 
vary  aii'oi-ding  to  the  sitmition  of  the  hernia.  11  hey  will  bo  enume- 
rated under  eiith  sjhh'IuI  frinii,  and  littlo  moll'  ni'ed  bn  said  about 
tiK'iii  hei-<'  ftirilK'r  tluni  tliut  tlii'V  often  U-t-ume  tliiekcncd,  blended 
togi'tlier,  tliinired,  ur  alisorbi'<l,  wi  that  in  iirtiial  practice  thev  can 
si'ldum  U>  demonstrnt.-.l. 

TlIK  coN'iKTioss  OK  .»  iiKitNIA. — A  lioniia  mavlic;  (1) reducible; 

{•>)  imiliLcililf ;  (;()  Htrnngiiiuled ;  (4)  incarcenit.j.  and  (J)  inflamed. 

1.  A  UKl>i*cniI.K  iiKii.viA  is  one  that  can  lie  returned  info  the 

iilniciiiiimil   nivity  ;   I'.r.,  it  either  goes  Imek  when  the  [latient  Hea 

down  ;  ur  it  mii  Ik.  m.idu  to  do  «u  by  the  jmtient  himself,  or  by  the 
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commonly  at  one  of  the  abdominal  rings ;  the  protinwion  becomes 
mon»  prominent  when  the  patient  stands  up,  strains,  or  coughs,  but 
it  completely  disappears  on  his  lying  down.  If  neglected  it 
gradually  increases  in  size,  forming  a  i)rominent  non -translucent 
swelling,  in  which  a  distinct  impulse  is  felt  on  coughing.  If  the 
horniii  contains  intestine  {aiteror.ele),  it  will  bo  tense  and  elastic, 
and  resonant  on  percussion  ;  whilst  a  peculiar  gurgling  is 
luMinl  from  the  displacement  of  gas  and  fluid  on  returning  it  into 
tlie  alxlomon.  If  <m  the  contrary  it  contains  omentum  {epiplovde\ 
it  will  l)e  dull  to  j)ercussion,  doughy  and  inelastic,  or  hard  and 


Fm.  2'.H. — Inguinal  truss. 


Fi»}.  295. — Femoral  truss. 


Fn;.  29G.— Umbilical  truss. 


resisting,  and  lobulated,  whilst  the 
characteristic  gurgling  is  not  hearil 
on  returning  it  into  the  a])domen. 

The  ({{(kjuohU  will  Ik*  given  luuler 
the  head  of  Special  Iltrnitt'y  as  it  is 
from  othor  dis(Mises  of  each  special 
region  that  a  diagnosis  has  to  be 
made. 

The  irmtineiit  may  be  palliative 
or  radical.  The  jHiiliatire  treat- 
ment consists  in  reducmg  the  hernia  and  aj)plying  some  form  of 
truss.  A  ])ad  and  spicra  bandage  should  be  a])])lied  (Fig.  29.'^),  till 
a  tru;?s  can  be  j^rocured.  The  form  of  truss  will  vary  according  to 
th(»  position,  sizo,  &c.,  of  the  heniia.  I'ig.  2iM  is  an  inguinal  triuss  of 
the  ordinary  shaj)e,  and  may  Ixi  distinguished  from  a  femoral 
(Fig.  2i)'))y  by  the  pad  of  the  IjittcT  being  ]>laced  more  vertic4illy. 
Fig.  290  is  an  umbili(r:il  tniss.  In  measuring  for  a  tiniss  the  follow- 
ing not<'s  should  V>e  taken  and  sent  to  the  maker: — 1.  The  dimen- 
sions round  the  pelvis  midway  between  the  crest  of  the  ilium  and 
the  great  trochanter     2.  The  kind  of  hernia.    3.  The  side  on  which 
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tba  intenuil  ring  while  tniction  is  still  lioitifc  nude.    The  d 
then  tied,  the  intvmol  ring  thereby  hKlw-  olosod  and  tlM  f 
invnginutiKl  nar  (omiing  a  button-ltke  girnjeuti'in  un  t' 
iis|>ept  ct  tho  ring  (Fi|;.  3(Ml). 

(it)  Harkrr't  Mrthui.  — Harknrilirt!»ct«oiituiily  thom 
ligntiiron  it  uuU  cutx  it  tliiough  IihU  nii  iiirh  Im-Iuw 
'J'liu  scrotal  jHirtimi  of  the  tsiic  iit  li^tt  tn  */f  u.     Tlii'  nock  utVMm,_ 
lixnl  tu  thu  uWoiiiinul  wall  by  th>!  HUiiie  ligutunt  thut  duaea  UU^fl 
(enial  ring.    Th<>  cxtcnixl  ulnloiniiiul  iinfi;  Ik  noxt  lucoil  Up  a«  nSH 

(4)  IMi't  Mtlh<4 UnlJ.  «f  Dublin,  u[tei'di>ffi(<atiDK  out  thea 

reooiniuenilH  tiir^iciii  or  twisting  lieluiv  Itguturing  the  tii^-k  a 
I'littiiijf  ofF  the  IhmIv  iif  the  mio. 

(J)  lltUfr,  .Ifr/A,,,/.— il.il*l.-.i.  lit  ](dtim-.rc..  iiiikn^.  .1 
parallel  to  I'liLipurt'F^  ligiinieut  fruiii  thi'  uiitoriur  Buptii'iiir  e^ 
the  ilinm  tn  the  jmbir  "iiiiic.  Uo  diviiln^  the  njMmeuroaa  >4  ti 
external  oblique  the  wholi'  U>d)^  nf  tlie  fkin  inoiaii 
in  thi-Ti  dliisoctefl  up  mid  eiitiutxl  by  ijiultxrl  sutures  nt  Ai 
us  pOBdiblc  luid  then  tbi*  Icjtcor  ]H)rtiiin  in  tut  HWoy,  The  »| 
ccml  is  now  trwwplantnd  Xa  the  (i«t4ir  oiigle  'if  the  wmir 
<-xti-niul  ubliquu  nnd  the  ivnt  in  the  apuiu'urusiB  AUtural  w  itn 
(Ttitin>  pxtfint  bsnpoth  thi-  i-nrd.  In  this  way  the  rurd  InkoM  a  fub- 
I'Ubiiieim?  Limm-  mid  n  new  iii)fuiiiiLl  iiinul  huic  l)oun  KiahionMl  which 
[MuwtiH  iiiitwards  uud  iiiiw^rdii  from  the  iiitcninl  nbdoininnl  ring. 

(B)  Mr/larHnf'«  .Wri/<«?.-McBurnBy,  ol  New  Yurk.  Imito  the 
wound  by  opun  incifi'iii  afhr  dissecting  nut  and  ligHturing  thn  sac. 
Ho  ondcarimrs  tn  kot'p  the  wound  on  upun  one  by  turning'  in  th» 
iutoguiiiont  uid  Kuturiiiff  it  to  th«i  deep  tasciit.  llo  then  iwcka  it 
with  iixlo^orin  gutixo  luid  nllows  the  wounil  to  gninulati'.  Thn 
wuuiid  tttkm  fruni  tliiw  lu  six  weeks  b)  beal.  but  the  firui  (Cur  lull 
(unipl^tfily  ohlitnmtiw  tho  inguinul  i-iuiiil. 

(7)  iliitiiiiCi  M'th"<l  {•luilitlv  imxlijird). — .Vti  inuiBion  ia  uuwlu fruui 
tb»  inteniol  to  thH  I'xtcniul  ring  puralld  to  nttd  about  j-ineli 
above  I'ouiMTt'n  liguuiMit.  Tho  extoniol  ring  havinf;  bivn  dffinod 
thr>  arir>ncum«i>  ol  thr  rxt'-niul  obliiiuc  is  dividnl  fnim  thp  npex  of 
thu  mig  thf  wholi>  b'liKlh  «f  till-  xkiTi-iticiMiiu.  Tlic  «ii-  im  noxt 
(li-finii),  rlunri'il  with  thi-  ltn|ti-r  iis  hi^ih  u-  the  inlonml  Hug.  tha 
n<4'k  ligulurol  uiid  th»  biMly  rut  iiwny.  Tlio  <t.iil  is  now  liftvU  out 
of  the* inguinal  isnnl  und  brlil  usiili'  by  a  atlk  ligiilurpiussnlUi' 
hvuMith  il  iFig.  Uitl.  V).  Theint<'niiilobl)i)ii>-.  witbllitt  tnusver 
and  tliin»*f4iuli»  fii>cia.  in  n«st  wpurolMl  fiuiii  thi'  ainiiuiurnMiJ 
the  L-stcmul  •ibliijuir  auil  tlvia  the  poriluui'iiui.  und  mwu  bf  t 
urflvoxilknntuTisiiiilhKdi'ciiiiitcniul  xurfiiiwor  l*'>u|i<ut'a  ligauM 

Whirii  >>houhl  lutvr  Ut:»  pn'vi.)uMy  iktiiuil.      Ill  Fig.  .K)|  tWU  of  4 
nittum  (1>.  e)  alt-  M<i<ti  ii>  *i(i'.     Whi'ii  all  the  ^ututnt  huvH  h 
pQwod  thr',v  un-  tJLil  Umiioth  tb>^  ivnl  oiuJ  tbu*  ]iull  the  ronjui 
tciniuu  111  thv  inli'tiial  obliiiuu  uuiil  lmn'''.i'n«lui  with  thu  t 
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and  the  folded  sac  having  been  pushed  through  the  ring  in  the 
transversalis  fascia  is  secured  there  by  the  silk  suture.  The 
external  alxiorainal  ling  is  then  laced  up  and  the  skin-incision 
closed  in  the  usual  way. 

(2)  Stan  more.  Biahoj/s  Method, — Stanmore  Bishop  dissects  up  the 
sac  and  fi-ees  it  from  the  surrounding  structures  as  far  as  the 
internal  abdominal  ring.  The  parietal  peritoneum  is  then  separated 
for  about  half  an  inch  from  the  whole  of  the  al)dominal  aspect  of 
the  circumference  of  the  ring.  A  stout  jnece  of  aseptic  silk  aimed 
at  either  end  with  a  large  curved  Ilagedom's  needle  is  taken,  and 
commencing  at  the  distal  extremity  of  the  sac,  one  needle  is  made 

Fia.  299. 


Fia.  298. 


Fkjs.  'J98,  299,  300.  — Mcthotl  of  treating  the  fac  in  irishop's  MLtliod  of 
Kaclical  Cure  of  Hernia.  8.  Sac.  r.  Internal  abdominal  ring.  i*  P. 
Parietal  peritoneum.  In  Fig.  298  the  sac  is  hemmed  round  with  a  silk  liga- 
ture. In  Fig.  299  the  hac  is  puckered  upon  outer  side  of  ring.  In  Fig.  aOO 
the  puckered  sac  iH  invaginated,  and  forms  a  button-like  piojection  on 
abdominal  iispectof  ring.  The  silk  ligature  in  all  three  figures  has  a  needle 
at  each  end. 

to  i»jis.s  in  51  })r(>xiiiKil  dirrction  alonjj^  thi»  outer  sid(?  of  the  wall  of 
the  sue,  after  the  fashion  of  hemming,  as  far  us  the  internal  ring, 
and  tho  other  needle  utilizl^d  in  a  like  manner  on  the  inner  side 
(Fig.  2J'8).  Both  needles  are  th(»n  brought  out  through  the 
abdominal  wall  on  the  outer  and  inner  sides  of  the  ring  respectively. 
In  this  way  the  sac  is  comi)let<.?ly  hemmed  round  with  a  tluead  of 
silk,  and  when  traction  is  made  on  the  ends  of  the  silk  tlu?  siic  is 
puckered  up  in  a  mass  (Fig.  299).  Having  done  this,  the  sac  is 
invaginated  with  the  tip  of  the  index  finger  and  pushed  thiough 
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the  iDtemol  rii));  wliili;  tmction  is  atill  Iwiii^  iiiude.  The  silk  ia 
thfin  tied,  the  iiitcnml  rinn  thi-rfby  Iwiii','  i-lrjueil  and  the  puckered 
invii;^>>ut<'[l  kio  fiinniiig  a  Imttun-liki'  irtiiji'ttmn  iiti  thf  abdiimitial 
unquiet  i>f  the  liiiK  (Fijr.  ;i(Ki). 

(a)  JlurLir'i  Mrll,-/.  l(^iik.T(lJ>s.-i.l«,iiitiiTLly  llie  ln-i-k  i.f  th..  aac-. 
liKutun-D  it  iii:il  i-iits  it  tlnim^'h  hiilf  iin  iiu-li  Ix'luw  tbc  liKuturc. 
'iiii'  u-rotiil  ]Mii-tii)ii  oF  tl^<.>  snr  is  left  in  situ.  Thi-  neck  i>F  the  lUi^  U 
Gxcd  til  t}i<.-  iiixlcitiiiiul  Willi  liy  th"  Hime  lipitiin'  thut  i-l<ui«i  t)i«  in- 
ti-ninl  tin;;.     TIkm'XIi'i-ii.iI  alid'iiiiinul  nil);  is  iit-xt  Lli'ciI  uji  us  ukiuiI. 

(-1)  ILiirt  .1/. f /..»/. —llull,  of  ])ii1>liii.urtcr<)issc«tinKi>ut  thesiic. 
tvciiiiiinciiils  tiHMi'iii  or  twiwtiii-j;  lieftiw  Ii(;iitai'iiiK  thit  iii-ck  unil 
luttiiig  off  tlir>  IkhIv  lit  the  wic, 

(5)  IliUlfr,  .l/-.(/i"7.— Hiikti/rl.  iif  llaltliii  .IT.  iinkps  nn  in.'iwion 
IKinillul  ti>  riiupiii-t'H  litMiiient  from  tin-  iiiiti'rii'r  Kiijieii<ir  ><|)iiic  i>f 
tlie  ilium  tu  tlie  ]>ii)iic  sjiiiic.  lit'  ilividi-H  thu  ii{Hi:u-un>si><  i>f  tliv 
I'xtciimt  iiblii|iit'  the  whnh'  Icn^-tli  of  the  skin  iiiciidoii.  The  nii? 
is  then  disst-uted  ii]> iind Mituixil  liyiiuilli'dsutiuxwat  i\f  hifthiilovel 
aa  ]KuwiIih>  uiid  thi'Ti  ttii'  lovi'v  ]Hii'tioii  i»  i-iit  iiway.  Thi-  iijK-niiiitic 
iroiil  ifi  now  triins|i])iiit<-<l  to  the  outer  iiiikIo  "f  tlic  woiiiiil  in  the 
extcniiil  oliltijiie  mid  the  i-eiit  iti  thi-  iijiinieiiruHiii  iintnrML  in  its 
entire  extent  )K-neuth  the  eiinl.  Iti  this  wuy  the  ettrd  takes  u  miIh 
tnittneoiin  eoursi-  uiiduiiew  iiif,iiiiiiil<-»iiii1has  liecn  fiuduoneil  whieh 
pUHM'ij  otitwunls  iinil  tij'wiinls  fruiii  the  iiitenuil  [ibduiniiiul  vvcig. 

(li)  MHttrHi!i\  .W-'/Ar-Z.-M.-Buriiey,  i.f  Xe»-  York,  treats  tlie 
wouiid  hy  open  ini'isiiin  after  iliHaeetiii);  out  mid  lijfutiU'iii;;  the  sue. 
He  endeavours  to  k<>ep  thu  wound  nn  ojhmi  one  hy  tiimiii;;  in  the 
int4>)runicnt  und  KiituririK  it  to  the  ileeji  fuHi-iii.  Il<>  then  }>uek4  it 
with  iiidoicinn  piu/e  iiud  iiUown  the  uoiind  to  ;>Tiinulufe.  Tile 
wound  hikes  from  three  t<i  <Ax.  u'e<-ks  to  heul.  hut  Ihe  tinn  ^lair  left 
euiiipletely  oMiti^nites  ttit^  iiif^iiiuil  e;iniil. 

(7)  ftis«ii'i'n  M--ili«il  {•ll.ihll^  ,ie.i(i;rf.J).— Aiiini'ision  isinudofrom 
the  ititenuil  to  the  extenxil  linj;  piinillel  to  und  uliout  j-ineh 
ulxive  I'dUjiiHl's  li<;iiiu''nt.  The  exleniul  ring  hnviiig  Ihi-u  deUned 
the  a)K>nenrosis  of  the  exti-rn:il  oMi.|ii.-  is  divid.il  fmni  the  «ih'x  of 
the  lintf  th.-  wh-.li'  linf-lli  of  (be  i^kiii-ini'isioii.  The  siie  is  nest 
<h-fiue(1.  eli-iiivd  uith  thi'  lin^'e^  us  hii:li  ii~  IId'  interniil  n»g.  the 
neek  lifiiitiind  iiiid  thebodv  rut  iiv:iv.  Tli.'  >-.m\  is  now  lifti-.!  <>ut 
of  thi'in^liinid  eiiii.'il  anil  h-ll  iiside  l.v  a  >ilk  liKatur.-)Kiss,'d  lit;htlv 
»K'n.'athit(i-'i;;.  ;im.n\  Tli.Miil..Mialol.li.|Ui..  «il|j  tlie  tninsvei-siiliH 
will  Uii.i-^  i  i'si.li^  la.-ria,  is  n.'Xt  seiiai-at-il  fi.iiu  ihe  apoiieun.siM  of 
.lili.|iie  i>iiit  rroiiL  iIk'  |>.Titoneiiiu.  and  w-uii  )>v  four 
ItkMitures  to  the  d.'<')i  iiLtimal  .-iirfaeeof  I'oujiarl's  liKiiiUent. 
Jimld  lia\e  l»vn  [.n-viciuslv  deliiiHl.  In  Fi;;.  ;«H  two  ut  the 
f(l>,  Kjaiv  s..,.,i  ,-«  ,il,..  \Vh.n  nil  tlie  ^,ltIU■.s  liave  Ihvii 
V  ti'Hl  U-w.Ah  tliiM-ori]  and  lliiis  |<ull  the  eunjohied 
^ol  ihu  iiiti'inal  oMiiiui' and  tnin»vi'i>«hs  with  the  tniiiaier- 
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Mlie  faticia  firmly  downwards  and  outwatda,  and  thus  form  a  firm 
posterior  whU  t«  the  inguinal  canal.  Thcn]K>iieurosisi«  now  united 
by  a  continuouB  suture  (Fig.  31)1,  u),  and  tlio  skin-wound  doscil. 

(8)  Radical  Cure  of  Femwal  Hernia.— 'H.akv.  an  inciHiun  ovov  tho 
hernia  from  a  little  above  Poupart's  ligament  vertic-ully  ilownwardi) 
about  2^  inches.  Having  fr<>ed  tho  sac,  oix.'ncd  it,  and  I'Ctuntctl 
its  contents,  clear  the  neck  with  the  finger  jmswnl  up  the  fciiiurul 
canal.     Ligature  the  neck  ;  cut  away  the  bo<ly  ol  the  enc,  and  witli 


Kw.  30).— Melliuauf  aiiplving  tUusu'.urea  in  tlie  laJical  cure  of  btrnin  by 
the  modiiieil  )l»i)ini  .MctboT.  a.  Aiioncurosin  gf  vxlernal  obUiiuo  tumul 
(lowD.  B,  Silk  li)|ialiinifaoli<iiiB  apci'iuatic  cuitl  V  luidc.  C.  Itirccl'ir  retmet- 
iDK  the  djiper  Diargiii  ot  thu  iliTiiivil  ■ponciiroiii  of  the  oxtcrnal  ublii|ue. 
u  aod  ■,  Two  of  the  deep  sutures  intweil  through  tlie  Jcej)  iiitcruai  Harfkvo 
DfPouiiart'B  JiKUnent  and  cunjoined  IvniloD.  u.  The  cunjoincd  lendou  o[ 
the  iDterua!  nhliqiie  and  tnkn>Te>KUiii  sod  Imuercnatib  fascia,  ii.  Cin- 
tiuooni  Biitiire  foT  sewing  np  the  divideil  aiioneurcmiii  ot  (he  exlvruiil 
oblique,  i  i.  The  itkin  in  vhlch  hodig  of  tke  bpnts  nrc  inilicnteil  at  uliiirh 
the  ikiu  lutureH  ehuiild  be  passod. 

tho  aid  of  Macewcn's  needles  ciiny  the  two  eiiiiM  ot  the  ligatiui: 
which  has  Iikcii  tied  iiiund  the  ni.«:k  up  thi'  ti'iiiiiriil  cuiial  anteiiiir 
to  tho  peritoneum  and  make  them  emerge  thnnigh  the  iildiuniinal 
wall  jui4  abovi:  the  mund  lig.imi'ut  ur  »iH'iiiiiitic  i;c)rd  about  a 
^  of  on  inch  ii[urt.  Ihi  tj'ing  the  two  ends  of  tho  ligiitiirc  the  nic 
will  bt)  drawn  wdl  beliiml  the  ulxhiniinal  ]HirietcH.  A\niil»t  puMung 
the  ligaturca  jirotcct  the  femoral  vein  with  the  tingi-r,  and  dmw  mi; 
tbo  akin  incision  that  thi.'  noHllef  may  I'lnerge  in  tho  wound.  ( >ii 
Irttiog  go  the  fkin  the  knot  of  the  ligatuiv  will  lie  e<iven'd  liy  it. 
NeictHew  liey'w  ligament  1*>  ('oo]ht'h  ligament  (a  Imnd  of  dtrong 
ligntncntuUH  tibrt-s  running  along  tho  iM-itiiiful  riilge  of  tho  pube«) 
by  one  or  two  ulk  suturus,  thuj  closing  the  femorttl  caiiol. 
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(0)   The  nflii-ul  cureo/umhilici!  hfrnm  may  be  done  by  remorf 
tho  aac.  ivUvehuig  tlio  edgea  uf  tlib  ling  aiid  bringing  the  wot 


.  IImUu  nnii 


Pill.  SO-i.—Qrels  Smith'*  iiiFtliwI  ol  tvrfiimiiiiit  llu  nAUal  oqn'iK 

h«niiii,     A.  frmn«eni«  »ep[Lon  Oruonh  hcmik  »  '  "' 

coaWntg,    ring.   ■■><l   lino  of    iUFiDoti.       I  %.   Int 
•  K.  Skiu.     r.  Pikwim,  tli'u^kcncl  at  inirj^n  of  li 
1-.    reritarmiia.      I.    Inviiiiiiii  tliniU){h  ■kin  of  MC. 
till   Mb)wriUia»l   tiBUe   to    uiugia  ut  ring.     2. 
Urt<ma  1  and  'I  (kin  uiil  hc  are  rviiioctHi  on  frw  •urbra,  and  mo  mi  A 
■■l»rt.     3  HBil  1.  Invblen*  ourieil  dtopl;  UirouKh  tbick«iiid  U 
unihiliFBl  rinc  tn  «ip<««  Tpel).     H.  (Iiit  returned,  oiBootum  maoi 
Buuiu  (Ud  and  «c  reminHl,  Mlum  {Jjuwl,  Iddiioiu  tu  fuda  i , 
Kiitl  rrcll  (ipnanL      RaftrDnvm  Hiiiie  M  in  A.     K.  Kulurei  llnJ,  iliiB  « 
lu  i«o  iiidr  •>(  |iiuiet«l  lint  ol  jiinrlion,     II,  ltlr<l't-«ir*  ilcw  ihavLiw  di 
Mit  <if  aHlam   acuuiiil    umbilicnl    rinK   and    cutatiNOi  '       '~ 

dmrini  Ij  Ut.  U«ii{  i^mith.] 


^*■r■Ih(■^  irith  Ibo ptril'mp*!  imrfm-i»  i 


niilutt ;  <«■  if  Hut  ri  , 
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be  used  (Fig.  302),  as  practised  by  Oreig  Smith.  The  cicatricial 
tissue  is  divided  all  round  the  ring  at  its  free  margin  down  to 
the  rectus  muscle  and  the  sutures  passed  first  through  the  upper 
fibrous  edge,  then  through  the  rectus,  then  through  the  lower 
fibrous  edge  on  one  side  of  the  wound,  and  then  in  the  reverse  order 
through  the  tissues  on  the  other  side. 

2.  An  IRREDUCIBLE  HERNIA  is  ono  that  cannot  be  returned  into 
the  abdomen. 

The  causes  of  the  irreducibility,  which  are  many,  may  be  con- 
veniently classified  according  as  the  impediment  to  the  return  of 
the  contents  of  the  sac  exists: — 1.  Outside  the  aac,  from  inflam- 
matory thickening  and  contraction  of  the  tissues  forming  the  ring 
or  other  apeilure  through  which  the  hernia  has  escaped.  2.  In  the 
sue  wallSy  from  inflammatory  thickening  and  contraction,  and  from 
elongation  of  the  neck  of  the  sac.  3.  Inside  the  sac,  from  (a),  the 
great  bulk  of  the  intestine  or  omentum  due  to  increased  growth 
subsequent  to  theii'  descent;  (6),  constriction  of  the  omentum  at  the 
sjituation  of  the  ring  and  expansion  of  the  lower  part ;  (c),  adhesion 
of  the  intestine  or  omentum  to  the  sac,  or  to  one  another ;  ('/),  bands 
of  adhesions  stretching  across  the  sac  and  so  confining  a  loop  of 
intestine  or  knuckle  of  omentum  ;  (e),  a  collection  of  fluid  in  the 
sac  ;  (/),  a  portion  of  intestine  (as  the  caecum)  having  desc^ended  un- 
covered with  jK'iitoneum  on  one  aspect,  the  uncovered  i)ortion  form- 
ing adhesitms  with  the  tissues  around  it  where  the  sac  is  absent. 

The  symptoms  are  similar  to  those  of  the  reducible  foiin,  save 
that  the  hernia  cannot  be  completely  reduced.  Thus,  there  is 
impulse  on  coughing,  non-translucency,  and  when  it  contains  intes- 
tine, gurgling  on  handling,  and  resonance  on  percussion.  It  is,  more- 
over, often  att^mded  with  dragging  or  colicky  i)ains  and  dyspeptic 
symptoms.  Wh(*n  its  contents  are  both  intestine  and  omentum,  the 
intestine  can  soniotimi^s  be  retiu-ned.  A  consideration  of  the  above 
signs  should  serve  to  distinguish  it  from  a  hydrocele  extending  high 
uj)  the  ctird  with  which  it  is  porhaj)s  most  likely  to  be  confounded. 
An  in'educible  heniia  often  attains  a  large  size,  and  is  not  only  on 
this  account  a  constant  source  of  annoyance  to  the  patient,  but  is 
also  one  of  danger  as  there  is  always  a  risk  of  it^  bcMJoming 
obstructed,  strangulated,  or  inflamed,  or  ruptured  by  accidental 
blows,  &c.  The  trmtment  mav  be  diiected  to  one  of  two  ends : 
1,  to  j)rot*^ct  the  hernia  frcmi  injury  an<l  ])reveiit  it  from  getting 
bigger  by  the  dcsoont  of  more  intestine  or  omentum  ;  and  2,  if 
possible,  to  render  it  reducible,  or  Ix'tter,  if  the  patient's  genei-al 
state  of  health  is  favourable,  to  cure  it,  by  one  of  the  radical  oj^era- 
tions  idready  described.  For  the  first  puipose  the  jxitient  should 
wear  a  bag  truss  (Fig.  303),  or  the  lace-up  truss.  Trusses  are 
often  difficult  to  adjust.  Under  such  cii'cumstances  a  cast  of  the' 
pai  ts  shoidd  be  taken  in  plaster-of- Paris,  and  to  this  any  instini- 
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xnent-maker  can  then  accurately  mould  the  truss.  When  the  patient 
will  submit,  an  attempt  may  be  made  to  convert  the  hernia  into  a 
reducible  one;  and  if  persevered  in  will  frociuently,  especially  in 
recent  hernipp,  be  succ-essful.  The  patient  should  maintain  the 
horizontal  position,  the  diet  should  b'»  restricted,  saline  purgatives 
given,  and  ice  occasionally  a])plied  to  the  part,  or  continuous  pres- 
sure may  be  kept  on  the  hernia  by  means  of  the  hinge-cup  tru88. 
This  treatment,  will,  of  course,  only  be  successful  when  the  irre- 
ducibility  depends  upon  i*emovable  causes,  such  as  an  increase  in  the 
bulk  of  the  omentum'or  intestine.  When  due  to  adhesions  and  the 
like,  it  Ciinnot  be  thus  overcome,  though  with  the  use  of  the  liinge- 
cup  truss  adhesions  if  not  to<j  firm  may  gradually  elongsito  and 
disappear.  Seeing,  however,  that  stitingulation  may  occur  notwith- 
standing the  use  of  a  truss,  other  things  lx*ing  €x[ual,  I  always 
myself  advise  a  radical  cure. 

3.  SxRAXiiULATED  HERNIA. — This  form  of  heniia  is  one  in  which 
the  protruded  portion  of  intestine  or  omentum  is  so  tightly  gripped, 

that  not  only  is  its  return  into  the 
abdomen  prevented,  but  the  circulation 
thi'ough  its  blood-vessels  is  so  impeded, 
that  congestion,  followed  by  inflammation 
and  gangrene,  speedily  ensues,  if  the 
strangulation  is  not  soon  relieved. 

Catises.  —  1 .  The  sudden  forcing  of  intes- 
tine or  omentum  through  a  ring  or  aper- 
ture so  small  that  it  is  tightly  gripped 
from  the  moment  of  its  descent.  This  is 
usually  the  cause  of  strangulation  in  a 
recent  heniia  or  in  an  old  hernia  which 
has  suddenly  descended  through  the 
patient^s  neglect  to  i>ut  on  his  truss.  2.  The  increase  of  bulk 
in  the  hernia  subsequent  to  its  descent,  and  its  consequent 
constiiction  where  it  i)iissos  through  the  aj)ei'ture  or  ring.  This  is 
usually  the  cause  of  .^strangulation  in  irreducible  heniia.*,  or  in  hernial^ 
that  have  not  been  kept  np  by  a  truss.  Such  an  increase  in  bulk 
may  Ik^  induced  ))y :  ('0'  the  sudden  protrusion  of  a  fresh  portion 
of  omentum  or  intestine  on  the  top  of  that  already  down ;  (6).  the 
swelling  of  the  intestine  from  catarrhal  inllaumiation  of  the  mucous 
membrane,  or  from  its  becoming  obstructed  by  fieces  or  flatus;  and 
(r),  cx^ngestion  and  infhunmation  of  the  omentum. 

Tim  salt  of  emit n'rt ion,  or  as  it  is  technicallv  called  the  Biricture^ 
generally  either  (1),  outsidr  the  snv,  i.e.,  at  one  of  the  tendinous 
,  or  other  ai>oilure  through  which  the  hiTnia  has  |>assed;  or 
,  in  the  neck  of  the  nae  itself;  whilst  (15),  in  very  rare  instances,  it 
y  bo  insidt  the  sue,  the  intestine  having  slippe<i  through  a  hole 
the  omentum,  or  become  entangled  by  a  band  of  adhesions. 


Fig   303.--]kiK  truss  for 
irreihicible  hernia. 
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Mechanism  of  strangulation, — ^The  oompression  of  the  veins  at  the 
»eat  of  stricture  impedes  the  return  of  venous  blood  from  the  pro- 
truding portion  of  intestine  or  omentum,  and  the  congestion, 
causing  compi'ession  of  the  ai-terios,  ultimately  leads  to  the  com- 
plete an'est  of  the  circulation,  and  gangrene  tinally  ensues.  The 
congestion,  moreover,  induces  paralysis  of  the  muscular  coat  and 
consequent  cessation  of  it*  peristaltic  action  and  the  onward  flow  of 
the  intestinal  contents.  For  strangulation  to  occur  it  is  not  necessary 
for  the  whole  circumference?  of  the  bowel  to  be  included  in  the 
stricture.  ^\ji  inclusion  of  only  a  small  portion  of  its  circumference 
{Richters  htrniUf  sometimes  incorrectly  called  Littrea  hernia)^  in 
consequence  of  the  venous  congestion  and  su1)scquent  inflammation 
which  it  induces,  is  suthcient.  Indeed,  symptoms  of  strangulation 
are  said  to  occur  when  omentiun  only  is  contained  in  the  hernia,  a 
fact  somewhat  difficult  to  explain,  as  constriction  of  omentum  by  a 
tight  ligature  ceitainly  givos  lise  to  no  sjTuptoms.  It  is  possible 
that  in  these  cases  the  signs  of  strangulation  have  depended  on 
reflex  irritation  of  the  omental  nerves,  or  on  a  small  knuckle  of 
intestine  having  been  strangulated  at  the  neck  of  the  sac  and  slip|)ed 
back  unperceived.  That  strangulation  may  produce  a  severe  im- 
pression on  the  nerves,  is  evidenced  by  the  piiin  reflected  to  the 
umbilicus,  and  by  the  geneml  nervous  symptoms. 

Pathological  condition  of  the  strait gu fated  fxirt. — When  the  con- 
striction is  very  tight,  the  circulation  may  be  completely  arrested, 
und  gangrene  ensue  in  a  few  hours.  But  as  a  rule  the  ant?st  is  oidy 
partial,  and  the  gangi-(»ne  is  preceded  by  congestion  and  inflamma- 
tion. The  intestine  at  first  appears  red  and,  perhaps,  slightly 
swollen,  but  not  otherwise  altered;  wliilst  clear  serous  fluid  in 
greater  or  less  (quantity  is  poured  out  between  it  and  the  sac.  It 
next  assumes  a  mulberry'  colour,  and  as  the  congestion  increases  it 
becomes  darker  and  darker,  and  finally  black  or  ash-grey.  At  the 
same  time  it  becomes  more  swollen,  and  loses  its  blight  sliining 
apiHjanince,  becoming  sticky,  then  doughy  in  consistency,  and 
pitting  on  pressure,  whilst  the  fluid  gets  darker  and  turbid,  and 
feculent  in  odour;  finally  the  intestine  sloughs,  and  its  contents 
are  extravasated  into  the  sac.  Sloughing  or  ulceration  fre<juently 
begins  at  the  seat  of  wtricture,  and  in  the  mucoiLs  coat,  where,  even 
at  an  early  stage,  an  imi)i*ession  of  the  stncturo  is  often  seen.  The 
omentum  imdergoes  similar  changes,  passing  gi'adually  into  a  state 
of  gangrene.  The  intestine  ab<.^ve  the  strangulated  jxa-tion  for  a 
variable  distance  is  congesteil  and  distended  with  fjecal  matter, 
whilst  that  Ix'low  is  empty  and  contracted  but  otherwise  natural. 
Simultaneously  with  thcmt  changes  a  local  jwritonitis  is  set  up 
about  the  neck  of  the  sa(r,  gluing  the  intestine  to  the  peritoneum, 
so  that  as  a  rule  there  is  no  extravasation  into  the  peritoneal  aivity* 
The  sac  becomes  inflamed,  a  ftecal  abscess  is  formed,  and,  if  the 
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patieut  suTviree,  opens  on  the  surface,  leaving  him  \ntli  ■ 
fliitnlfi.  In  other  cases  general  poritonitis  supervenes,  or  the 
tine  gives  way  above  the  stricture  and  so  peritonitis  roaiUU. 

The  lyiiifitojM  are  local  and  general,  /.ital  tgrnpiomi, — I 
bi-miK.  if  previously  reduoibte,  is  no  lougur  sii ;  it  btnoines  to 
or  painful  on  handling,  tense,  and  often  tympanitie;  and 
imputat  im  roughing  is  lost,  Pain  may  bn  pnwnt  a\  the  hornin,  but 
is  generally  referred  to  the  re^on  of  the  umbilirus.  Tbo  akin  in 
unuUly  natural,  but  where  gangrene  fans  i>ra^tim>d,  it  may  beuiuw 
mottled,  or  brick-dust  red,  and  einpbysematous,  and  exhale  u  ft 
odmir.  Cesaution  of  puin  may  then  occur,  but  is  a  delnsiTe  a 
The  general  lytnpltniii  nro  those  of  intestinal  olMtruotiun,  th»  i 
chief  bcnug  votniting  and  conetiputiun.  The  vomiljug  is  of  i^ 
peculiar  gushing  character,  with  little  or  no  retching, 
at  lint  consists  ol  the  oontt-nts  of  the  Btoinai'h,  but  soon  h 
bile-stnined,  and  finally  fa-ral.  {.*,,  thin  and  brownish -yellow,  < 
II  distinct  odour  of  fti<cis.  Tho  constipation  is  wmpletr  {cxoopl  % 
Blighter's  h«niia),  flatus  not  even  passing,  although  at  first  fl| 
contenbt  of  the  largo  iiitiistine  way  be  voidiMl.  (>ither  natundly  li 
after  an  eneuia.  The  face  beromeN  pinched  and  luixioUn.  the 
small  and  wiry,  thu  tongite  fum-d  and  brown,  and  if  etnugt 
is  iiut  relitivi-d,  the  patient  may  die  of  collaptie.  gciiend  pcsit 
or  exhaustion  from  cunatant  vomiting.  Very  ouiisionally  a  fi 
abw«es  may  fomi  and  the  patient  r<M«ver  with  a  fa>iail  &  ' 
Spncw  will  not  ponnit  of  n  di-Haijitiuii  of  the  voriatiunB  i: 
nymptoms  that  may  be  met  with,  and  it  niiist  sutBco  to  aay  * 
a  nJo  in  young  juitiontK  with  ntvnt  hornia  tbi^-  arc  mar 
and  call  nior»  impemtively  tor  iniiiiedial«  relief  tlian  i 
pationtfl,  thn  siibjei'ts  of  imdiicilili?  hnmiii  of  long  stntulttig  ) 
whom  they  iiHBUine  a  mure  i:hr<>iiic  chanu^tT, 

Tmttmmt. — ft  cannot  ba  too  strongly  imprcHmd  on  thn  mind  4 
thn  student  tliat  it  is  of  vital  iinportani*  to  iidwiM'  the  tdrangti ' 
intmtinn;  tlint  this  as  a  rule  admits  of  no  delay;  that  ei 
adds  lo  thv  danger  (gangrene  may  oojur  within  twenty-fonr)ii 
that  tlw  revult  nt  the  msn  will  dopi'nd  to  u  great  nxtnnt  ujm 
Imgthnf  time  the  strangulation  ban  extsti^:  Ihat  purgattva  I 
ovenvjiiiing  tho  obatmrtton  arp  Hot  only  usi<lesH  but  ahanloir 
injurious:  anil  that  pnilooged  und  forcilje  Mttouipls  (u  rvlum  <l 
b'wel  by  the  taxis  are  unjiiatifiaUe  and  wholly  In  \w.  randnfUM 
U'hut  shoidd  Iw  doiiit.  tbMyfure.  in  a  iiuii  ut  stniiigulated  faarsii 
llle  taxi*  should  iu>  a  rule  be  applind  for  a  few  miniiti«;  if  tUa  Ij 
unsnrciWul  Ihopiilieiil  mny  in  "onH' fomis  <■(  inguinal  b 
put  in  a  warm  Imlh  tor  Iwttntv  minntiw.  and  nnothti'  nttoiitpt  t 
tauAf  to  return  the  bowel.  Thin  failing.  lii>  shuiilil  !■>  phu«ii  ud 
an  aiiM-athutic,  and  nhuuklthe  bowel  tlitn  not  i^tip  tsirk  naidilytf 
ji^n/n  ^f/ilir  frying  the  taxitsXlu- o^'ri*t\ou  tor  Aividiim  the  •! 
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should  at  once  bo  proceeded  with  before  he  is  allowed  to  recover  from 
the  anaesthetic.  If  the  Surgeon  is  not  prepared  for  the  operation, 
or  requires  help,  a  full  dose  of  opium  should  in  the  meantime  be 
given,  and  ice,  if  at  hand,  or  warmth  in  the  form  of  a  largo  i)oultice, 
be  applied  to  the  tumour.  But  it  is  better  not  to  attt^mpt  the 
reduction  under  an  aniusthetic  till  prei)ared  to  proccxKl  with  the 
opei*ation.  Wo  have  then  to  consider  the  method  of  applying  the 
taxis,  the  ciiso^  in  which  it  should  not  bo  used,  the  cases  suitable 
for  the  hot  bath,  and  the  opeiiition  of  herniotomy. 

The  taxis, — The  method  of  applying  the  taxis,  which  is  merely 
the  technical   term   given  to   the  various  manipulations   used  in 
returning  the  hernia  into  the  abdomen,  can  only  be  learned  by 
practice.     The  pelvis  should  be  slightly  raised,  and  the  thigh  in 
femoral  heniia  tiexod  and  adducted  so  as  to  relax  as  much  as  pos- 
sible the   constricting  ring.     With   one  hand,  slightly  raise  the 
hernia,  and  grasp  it  gently  so  that  some  of  the  flatus  or  fluid  may 
be  squeezed  out  and  the  bulk  lessened.    With  the  finger  and  thumb 
of  the  other  hand,  gently  compress  the  neck  laterally  to  prevent  its 
bulging  over  the  margin  of  the  ling,  and  at  the  same  time  draw  the 
heniia  a  little  downwards  to  disengage  its  neck.     Tlie  pressure 
should  be   a])j)lied  steadily,  not  spasnitxlically,  and   its   direction 
varied  according  to  the  kind  of  hernia.    Xo  violence  should  be  used, 
and  if  aiiw  a  few  minutes  the  intestine  does  not  slip  back  with  the 
characteristic  rush,  fui-ther  attempts  should  not  be  made.     Violent 
or  prolonged  efforts  are  strongly  to  be  condemned,  as  not  only  are 
they  unlikely  to  be  successful,  but  may  lead  to  the  ruj)tiire  of  the 
intestine,  or  stopping  short  of  this  may  cause  so  much  ])ruising, 
ec-chymosis,  or  inflammation,  that  they  jeopardize  its  I'ecovery  after 
operation.     How  long  should  the  tiixis  be  applied 't    Cei-tiiinly  not 
more  than  ten  minutes  ut  the  outside.     The  length  of  time,  how- 
ever, may  vary  in  different  heniiie.     lloughly  it  may  be  given  at 
about   two   minutes   for   a   small   tight   femoral   hernia,  and   fise 
minutes   for  a  large  femoral,   inguinal,   or  umbilical   hernia.     It 
shoidd  l>e  rememberi^d  that  the  taxis  is  more  successful  in  recent 
than  in  old  femoi*al  hernije ;  in  inguinal  than  in  femoral,  and  espe- 
cially in  old  inguinal  under  chlorofoim ;  and  that  when  successful 
it  is  the  safest  method  of  overcoming  the  strangulation.     The  taxis 
should  not  be  applied — 1,  when  other  Surgeons  have  already  em- 
ployed it  for  long  perio<la ;  2,  when  the  hernia  is  very  tense,  tender, 
or  inflamed ;  3,  in  femoral  hernia  where  faecal  vomiting  has  existed 
for  some  time,  or  where  hiccough  has  supervened; — in  short,  when- 
ever it  appears  questionable  whether  the  intestine  has  not  i)as8ed 
into  a  condition  beyond  recovery,  or  whether  actual  gangiene  has 
not  taken  place. 

The  hot  bath  is  more  likely  to  succeed  in  acute  than  in  chronic 
cases,  in  young  muscular  patients,  and  in  inguinal  hemiie.     It 
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should  not,  a«  a  rulo,  be  given  to  the  old  or  feeble,  as  it  has  then  a 
tendency  to  induce  severe  syncope,  and  rendere  them  liable  to  take 
cold.  liittle  can  be  expected  from  it  in  femoral  hernia  on  account 
of  the  fibrous  and  unyielding  nature  of  the  ring. 

The  operation, — Herniotomy  or  kelotomy  has  for  its  object — 1, 
the  liberation  of  the  strangulated  intestine  or  omentum  by  dividing 
the  strictiu-e,  and  2,  the  returning  it  into  the  abdomen  if  pro|>er  or 
possible.  The  parts  having  been  shaved  and  thoroughly  cleansed 
with  soap  and  water  and  sponged  with  some  antiseptic  lotion,  an 
incision  should  be  made  over  the  sac  in  the  long  axis  of  the  tuinoui\ 
and  its  coverings  carefully  and  successively  divided  till  the  sjic  is 
exposed,  any  bleeding  vessels  being  tied.  The  sac  may  bo  known 
by  the  arborescent  arrangement  of  its  vessels,  its  tenseness  and 
smoothness,  and  when  thin  by  intestine,  omentum,  or  fluid  being 
seen  through  it.  It  may  fiulher  Im;  distinguished  from  the  intestine 
by  the  shining  apj>earance  of  the  latter,  by  the  circular  arrange- 
ment of  the  intestinal  vessebj,  and  by  a  little  fluid  usually  escaping 
when  the  sac  is  oj)ened.  If  still  in  doubt,  the  questionable 
structure  should  Imj  picked  up  with  the  thumb  and  fore- finger  if 
not  too  tense,  when,  if  it  is  sac,  the  intestine  will  be  feH  to  slip 


Fig.  304. — Cooper'B  hernia  knife. 


away.  Jiefore  ojH^ning  the  sac,  ever}'  antiseptic  precaution  in  the 
widest  sense  of  the  tenn  should  be  taken.  All  bleeding  should  bo 
stopped,  and  the  wound,  the  Surg<»on's  hands  and  those  of  his 
assistant  and  the  instruments  should  b(^  thoroughly  cleansed  from 
bl(KKl  with  antiseptic  lotion.  A  piec(»  nf  the  «ic  should  be  nipped 
up  with  the  forcej^s,  and  nicked  with  the  blade  of  the  knife  held  on 
the  flat.  If  too  tense  to  allow  of  this,  it  must  l>e  cautiously 
scratched  through  with  the  point  of  the  knife.  As  a  rule  there  is 
no  danger  of  injuring  the  intestine,  as  some  fluid  generally  exists 
bc^tween  the  siic  and  its  c<mtents.  The  sac,  however,  should  always 
be  oi)ened  with  care,  as  the  intestine  may  be  in  contiict  with  it.  If 
omentum  is  seen  shining  through  the  sac,  it  should  be  opened 
oi)l)osite  that  s])ot.  Tlie  character  of  the  fluid  which  escapes  is  a 
g(K)d  criteri(>n  of  the  condition  of  the  parts.  If  pale  and  serous, 
the  indication  is  g(><Ml;  if  bhxHl-stained  and  turbid  or  fipcal  in 
rxloui*.  bad.  A  director  should  now  l>e  passed  through  the  small 
o|)ening,  and  the  sac  lai<l  open,  the  fluid  absorbetl  by  sponges  to 
j)revent  it  running  into  the  alxlomen,  and  the  contents  examined. 
If  only  omentum  presents,  this  should  be  gently  unravelled  to 
search  for  intestine,  a  small  knuckle  of  which  will  often  be  found 


TREATMENT  OF  STRANG ULATEl)   HERNIA.  607 

near  the  neck  of  the  sac.  The  questions  will  now  arise,  what  shall 
be  done  with  the  intestine,  what  with  the  omentum  ?  Shall  they, 
or  can  thev  be  returned !"  Shall  the  omentum  be  cut  off  'f  Shall 
the  stricture  be  divided  'r 

Treatment  of  the  intestine. — If  the  intestine  is  merely  conp^osted 
and  claret -coloured  but  still  shining  and  the  fluid  in  the  sac  is  of  a 
serous  character,  there  can  be  no  question  of  replacing  it  in  the 
abdomen ;  or  if  it  is  alrt^ady  gangronuus  (a  condition  that  may  be 
known  by  its  ash  grey  colour,  loss  of  elasticity  and  not  bleiMling  if 
pricked),  there  can  be  no  questitm  on  the  other  hand  that  it  ought 
not  to  be  n'turned  but  must  be  dealt  with  in  ono  of  the  ways  to  be 
presently  described.  Again,  if  it  is  adherent  to  the  sjic  the  ad- 
hesions when  soft  and  recent  may  be  gently  broken  down  with  the 
linger  and  the  intestine  returned  unless  such  is  crmtra -indicated 
from  other  causes;  or  when  the  adliesions  are  old  and  fibrous,  they 
may  be  cut  through  and  ligaturcMl,  and  the  intestine  also  returned  ; 
but  when  they  are  thick  and  fleshy,  the  intestine  may  either  be  left 
in  the  sac,  as  any  attempt  to  break  them  down  would  probably  lead 
to  the  tearing  of  its  walls,  or  the  adherent  i)ortions  of  the  sac  may 
bo  separated  from  the  surrounding  tissues  and  rcturne<l  with  the 
intestine.  In  cases  of  the  above  kind  the  treatment  is  clear ;  but 
when  the  intestine  is  l)la(tk,  ecchym(js«Ml,  doughv,  sticky,  or  coated 
with  Ijnnph,  but  not  actually  gjingi'enous,  whilsr  the  imjn-ession  of 
the  strictiu'e  is  wt4l  marke<l,  and  the  fluid  in  the  sac  is  of  a  dark 
colour,  it  bect>mes  an  anxious  moment  for  the  Surgeon  to  decide 
what  to  do  with  it,  and  much  must  be  left  to  his  own  judgment  in 
each  individual  case.  As  a  gener.il  rule  it  ma  v  Im^  said  that  when  onlv 
a  small  knuckle  of  intestine  is  present,  and  although  black  ha>?  not 
lost  its  shining  colour,  and  on  g<Mitly  drawing  it  down  thi^re  is  no  sign 
of  ulceration  at  the  seat  of  stricture,  it  should  be  rej)laced  just  witliin 
the  ring,  so  that  if  it  su])se(|uently  gives  way  the  fiocal  contents 
may  escape  externally ;  but  that  when  tlie  intestine  is  ecchymose<l, 
doughy,  &c.,  or  it  is  feared  that  ulceration  of  th(»  mucous  coat  may 
have  already  begun  at  the  seat  of  strictme,  and  especially  when  a 
large  coil  is  i)reseut  it  should  be  left  in  the  sac,  or  dealt  witli  in  one 
of  the  ways  to  lx>  presently  mentioned.  Some  Surgeons,  liow(»ver, 
if  in  doubt  always  leave  the  intestine  in  the  sac ;  othei-s  stit<"h  the 
bowel  to  the  parietal  peritoneum,  so  as  to  leave  the  most  doubtful 
part  in  the  centie  of  the  ring  of  sutures.  If  the  gut  gives  way  the 
faeces  will  then  pass  outwards ;  if  the  injured  part  recovei-s  the  gut 
will  merely  be  left  adherent  by  one  suriace  to  the  inside  of  the 
abdominal  wall.  Others  again  establish  a  lateral  anastomosis 
between  the  gut  above  and  below,  and  should  the  exposed  looj)  turn 
out  to  be  giingrt^nrms,  removes  it  the  next  day  and  close  the  ends  of 
the  bowel  by  Lembert  sutures. 

When  the  gut  is  clearly  ganf/renouA  several  coiu-ses  are  open : — - 
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should  not,  OK  B  mlp,  1«  k^V^"  t"  'li^  "''1  ™'  ft'i'lil".  tu*  it 
tendpiicj  to  induop  Hcvi.'i'ti  cyncopr',  nni]  i^ndnrs  thiiu  likblc  to 
cold.     T.ittlci  can  bo  cxjHMiMl  from  it  in  ft'iuonj  hiTnio 
of  tho  fibrous  anil  unyielding  nuturo  of  thp  ring. 

Tht  oprration. — IlfTiuot'imj'  or  kelotomj-  lius  (or  its  ubjw* 
(he  liberation  of  tJie  stmiigi listed  inteatino  or  onipntiim  by  di»i( 
tht-  atricture,  and  2,  the  ^p^^u^liIlg  it  Jtito  Ihp  iibduninn  if  pmiKT  or 
IKtttuhlo.     The  parts  having  h«n)  slinvnd  and  thorwHghly  i-lt-aiiMvl 
with  eoap  and  water  mid  cpongui  with  wmir  initiscpttc.-  lotion,  un 
incimon  should  bo  uiado  mnr  the  sne  in  the  long  aihr  of  th"  tumouiW' 
and  its  iv>vering»  raircfully  nnd  sii«>n««ively  dtvitU'd  till  tho  t 
expoaed,  any  bleedtnit;  vessels  boini-  tied.    Tli"  sac  may  be  ki 
Iiy  the  arborew^eiit  ajTangwni'nt  <if  il»  vusm-ls,  ita  tonaunwa 
emoiithnesB,  and  wlien  thin  by  int'wtinn,  oinontiini.  or  fluid         _ 
(teen  through  it.    It  may  further  be  ilJF-tingiiiHhdl  fruin  thaintostin* 
by  the  mhiniiig  U])]>ennin(«  of  the  Intli-r.  by  the  rirruliu-  UTMi|t»- 
nicnt  of  the  inteatinnl  vcwwia,  and  by  il  little  fluiil  ueunlly  ascA|>iiig 
when  the  sac  w  opened,      If    ntill  in  doubt,  the    queatiuDMi' 
fftructnrc  should  be  picked  np  with  the  thumb  and  foTV-thtgw 
not  too  tense,  when,  if  it  is  sac,  the  intertdne  will  be  felt  to 
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away.  Before  ujiening  the  sm.-,  every  ntitiHeptii'  preeantion  in  (L 
widetit  sense  of  the  term  should  lie  taken.  All  bleeding  Khoull'll 
atoppetl.  and  the  wound,  the  Siirgerm's  hiuuls  nnd  tho"e  ot  I 
iLHifiHtiiiit  and  the  instrunii<nt«i  should  be  thoroii^fhly  i-lmnM<d  from  "^ 
blood  with  iinHseptip  loti<ni,  A  pitwo  of  the  sai-  should  lie  nifiped 
up  with  the  finTeps,  and  nicked  with  the  blade  ot  the  knife  held  on 
the  flat.  If  t<Hi  tenisD  to  allow  of  this,  it  tnnel  be  niutinilslv 
ncnitj.'heil  through  with  the  point  of  the  knife.  A!>  u  niie  there  is 
no  danger  of  injuring  the  intestine,  as  some  fluid  genetnlly  existii 
between  the  snc  and  its  contents.  The  stu-,  however,  should  lUways 
br  npeneil  with  narn.  as  the  intestine  may  bo  in  rontiirt  with  it.  U 
uiuentuni  is  Ni>en  uhiniiig  through  the  mi',  it  ^onltl  be  iipcB^J  ] 
opposite  that  Bp<it.  Tlie  iJwrai'ter  of  the  fluid  whirh  oieape»  IB^jT^ 
giK)d  irlterion  of  th<.>  condition  uf  the  piuin.  If  jnle  anil  mra 
the  indieotion  ia  goixl ;  if  blood .utoined  nnd  turbid  or  ftnxl  1 
odour,  bad.  A  director  nboiild  now  lie  )<iiH»d  Ihivugh  the  s 
oiwning.  nnd  the  su<^  laiil  ojien,  the  fluid  nhwirbed  by  apongea  1 
prment  it  running  into  the  iiUlomen.  and  the  rtinta-nts  r^aminod 
If  only  oDirtitum  pn^iriits.  ihi*  shoiild  be  gimtly  iinrarellad  1 
Mvitvh  for  iuftvlijie.  a  hiiiiiU  kiiuckb^  u1  -tiluch  will  often  be  foO  " 
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near  the  neck  of  the  »«-■,  The  ijucstioiis  will  now  ariBe,  what  shall 
be  done  with  the  iotestino,  what  with  the  nmentum?  Khali  they, 
or  can  they  be  rotumwli*  Shall  the  un»<ntiun  be  out  off;'  Shull 
the  stricture  be  divided  ^ 

Treatmmil  n/  Iht  iatati'tir. — H  the  integtine  is  merely  oonpwted 
and  daret-ooloureil  but  still  Hhining  luid  the  fluid  in  the  »ai'  ix  of  a 
aeroiu  character,  there  ciui  )>e  ixi  iiueslioii  of  repladiig  it  in  th« 
abdomen ;  or  if  it  is  already  gan^^nuus  (ii  condition  that  niny  be  ' 
Vnown  by  its  nah  grey  i^lour,  lost  of  elasticity  and  not  Miv^nx  if 
prioked],  there  can  be  no  quekioti  on  the  ether  liand  that  it  ought, ' 
not  to  be  returned  but  must  be  dealt  with  in  one  of  the  ways  In  Iw 
presently  deacribed.    Again,  if  it  is  adherent  to  tlie  aac  the  ad- 
hcMoiis  when  soft  and  recftit  uioy  be  gently  broken  down  with  iha 
linger  and  the  inte«4iTie  returned  unless  such  is  nxitra-iiidicnted 
from  other  mu»cs:  or  when  the  adheHion^  are  old  a:ul  librous,  they 
may  be  cut  through  und  ligatiuvd.  and  thn  inti'sl^ne  also  returned! 
but  when  they  an-  thick  und  fleshy,  the  intpHtiiiu  may  either  bo  left 
in  the  »ai:,  ns  any  attempt  to  break  them  down  wguhl  )>nibably  lead 
to  the  teuriiig  of  its  walls,  or  the  adlierent  jKirlionB  of  the  sue  may 
be  Bcimrated  from  the  siirronndtng  tissues  ami   tx^tmnnl  with  IhJe 
intentine.     In  cases  of  the  above  kind  the  treatment  is  i-Iaar ;  but   , 
when  the  intcntinc  is  block,  eechymoscd,  doiighv.  sticky,  or  coalad 
wifli  lymph,  but  not  actually  gangrenous,  wlulst  the  impmai< 
thn  stricture  is  well  marked,  and  the  fluid  in  the)  hoc  is  of  a  AaA    ' 
colour,  it  becomes  an  anxions  moment  for  the  ^>ll^g(<oI1  to  decidA 
what  to  do  with  it,  and  much  must  be  left  to  his  <iwii  judgment  in 
each  individual  case.    As  n  genernl  rule  it  may  be  saiil  that  when  only 
a  amall  knuckle  of  intei'tine  is  present,  ajid  although  black  has  not 
lout  itfl  Hhining  colour,  and  on  f^iitlr  drawing  it  down  there  i«  no  idgn 
of  utcemtion  at  the  siyit  of  strictiiri',  it  should  Vm  mpInciMl  just  within 
thn  ring,  so  that  it  it  Bubs«|Uontly  gire^  way  the  twad  ooiitent« 
may  encupe  externally ;  but  that  when  the  intestine  is  occhymowd. 
doughy,  ftc..  or  it  is  (cared  that  ulceration  of  the  mucous  coot  may 
have  already  begun  at  the  scat  of  strirttire.  and  especially  when  a 
hirgc  noil  is  present  it  should  be  left  in  the  sac,  or  dciJt  with  ii 
of  the  waya  to  ho  presently  mentioned.     Borne  Surgeons,  how 
if  in  doubt  always  leave  the  intestine  in  the  sac :  others  stitch  tW  J 
bowel  to  the  parietal  peritoneum,  so  as  to  Inuve  thn  most  donbtful  1 
part  in  the  centre  of  the  ring  of  sutures.     If  the  gut  giv'«  way  tbt  1 
t)i>cet)  will  then  pass  nutwanU ;  if  the  injured  part  mmvcra  the  gut  I 
will  merely  N'  left  adherent  by  one  Burfnc»  to  thi-  inside  of  tha  1 
abdominal   wall.      Others   again   «*tnMisti    n    lateral  aTiaattiniosit  I 
betwonn  Ihi-  gill  above  and  below,  uiid  should  the  exjamed  loop  turn   ( 
out  to  bo  gaiiprr'n'iu*.  remove  it  the  next  doy  and  clone  the  endM  of  \ 
the  bowel  by  I^^mbert  xutures. 

When  th"  gut  i»  clearly  gan>frrHim*  MnKI«,\  cw\»Twi!«  ««*  -syWi-iJ 
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1.  An  ailificial  anus  may  bo  inado  by  («)  merely  leaving  the 
gangrenous  gut  in  the  sac ;  or  (^)  by  cutting  away  the  gangrenous 
part ;  or  (c)  by  cutting  it  away  and  stitching  the  open  ends  of  the 
intestines  to  the  wound.  A  secondary  opoi*ation  will  subsequently 
be  required  to  close  the  artificial  anus  (p.  ()13). 

2.  The  gangrenous  part  may  be  cut  away;    and  the   intestine 
above  and  below  united  and  returned  into  the  abdomen.     When 
this  course  is  selectcnl  some  SurgtK)n8  are  in  favour  of  uniting  the 
gut  in  the  wound ;  others  through  an  incision  in  the  middle  line  or 
linea  semilunaris.     WTien   the  mcsenter}'  is  sufficiently   long  to 
allow  of  the  intestine  being  drawn  down,  the  wound  is  in  my  opinion 
the  better  situation.     When  the  intestine  cannot  be  drawn  down  as 
in  some  cases  of  femoral  hernia,  then  the  abdominal  incision  is 
preferable.     In  inguinal  hernia  the  woimd  can  be  readily  prolonged 
into  the  abdominal  cavity.     In  femoral  hernia  to  do  this  would 
involve  the  division  of   Poupart's  ligament  and  the  subsequent 
weakening  of   the  abdominal  wall  in  tliis  situation.     Whichever 
method  is  chosen  sufficient  intestine  should  be  cut  away  to  ensure 
sound  tissues  being  brought  into  contact.     The  peritoneal  cavity 
being  protected  by  aseptic  gauze  packed  round  tlie  loop  of  intes- 
tine to  l>e  dealt  with,  (^ut  the  gangrenous  portion  completelj-  away : 
empty  the  distendetl  portion   above  as  mu(?h  as  possible;    clamp 
both  the  upper  a\id  lower  portions  with  rubber  tubing  passed 
through  a  small  incision  in  the  mesenterj'  to  prevent  further  freeal 
soiling ;  irrigate  with  perchloride  of  mercury  ( 1  in  2000) ;  restore 
the  continuity  of  the  gut  by  one  of  the  methods  describcni  at  p.  359, 
and  replace  the  united  intestine  in  the  abdominal  cavity.     Remove 
the  sac  after  ligatui-e   of  its   neck,  and   close   the  ring,  and  the 
abdominal  woun<l  in  the  onlinary  way  if  the  operation  has  been 
done  by  the  intra-alnlominal  m(»tho<l. 

The  choiw*  of  establishing  an  artificial  anus,  or  of  excising  the 
gangrenous  portion  and  uniting  the  gut  above?  and  below,  will 
depend  in  jncat  measure  on  the  general  condition  of  the  patient, 
and  on  what  assistance  and  appliances  for  an  aseptic  ojHjration  are 
at  hand. 

Should  the  intestine  l)e  accidentally  wounded  either  in  opening 
the  sac,  or,  tis  more  commonly  hai)pens,  in  dividing  the  stricture, 
the  edges  of  the  wound  should  be  unittMl  in  the  way  described  at 
p.  lioH. 

Trmtinent  of  omentum. — When  small  in  amount,  recently  pro- 
trude<l,  and  only  slightly  congested,  the  omentum  should  be 
rt^tumed.  ^^^len  large  in  amount,  thickene<l,  inflamed,  or  gan- 
grenous, it  shoidd  be  ligature<l,  cut  off,  and  the  stimip  returned  into 
the  abdomen.  Aseptic  silk  is  the  best  material  for  ligaturing  the 
omentiiin.  The  ligature  to  prevent  slipping  should  be  tied  verj- 
tightly  or  made  to  transfix  the  ^^e^d^x  ^\v^  \^\.\«t.  \t  necessary, 
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being  gently  pulled  down  to  ensure  its  being  tied  at  a  healthy  spot. 
When  the  omentum  forms  a  large  nuiss  it  ^^lIould  be  C4in?fully  lui- 
ra veiled  to  determine  the  absence  of  intestine  in  its  midst,  and  then 
tied  in  separate  i>ortiuns.  Ligature  of  tli<^  vessels  st^par.itely  is 
unsafe,  as  some  may  l)e  missed,  and  hienionhago  occur  into  the 
peritoneal  cavity.  The  ligatures  should  he  cut  off  short  and  re- 
turned with  the  omentum.  Thov  become  encysted  and  cause  no  irrita- 
tion.  If  the  omentum  is  adherent  to  the  intestine  it  may  bo  gently 
separated  from  it  or  returned  with  the  intestine.  If  adherent  to  the 
sac  it  may  be  separated  and  returned  or  reinoved  with  the  latter. 

Division  of  the  stridurf  at  the  neck  of  (he  aar. — Pass  the  index 
finger  gently  betwec^n  the  intestine  and  the  s^ic,  or  if  the  omentum 
is  spread  out  Ixitween  the  intestine  and  the  sac  (fonning  the  so-called 
omental  «ac),  l^tween  the  intestine  and  omentum.  Tlie  stncture 
having  been  discovered,  insinuate  the  tinger-nail  gently  under  it, 
and  the  intestine  bein*j:  held  aside  bv  the  otlier  fint^ers  or  bv  an 
assistant,  pass  the  hernia  knife,  held  with  its  blade  on  the  flat  and 
protected  by  the  pulj)  of  the  finger,  beneath  the  stnctur(\  turn  its 
cutting  edge  towards  the  stricture,  and  notch  the  latter  in  one  or 


Fi<i.  .SO.'. — WonnaM's  hernia  director. 


more  places  by  gently  d(»pressing  the  liandb*.  The  dii*ection  in 
whic^  the  noteh  should  be  mad<^  will  depend  upon  tlie  situation  of 
the  hernia ;  in  extent  it  should  bo  as  limited  as  }>ossible.  The 
•Surgeon,  as  a  ride,  will  do  better  to  employ  his  fing<*r  than  the 
director,  as  there  is  much  less  ri.-^k  of  W(  guiding  tlie  intestine,  but 
if  a  director  is  used  it  should  b^  broad  and  flat  (Fig.  .'J0.>).  If  it  is 
found  that  the  stricture  is  not  sutficiently  divided  to  allow  the 
intestine  to  slip  back  on  Ini'ing  manij)ulated  with  the  tingi»rs,  a 
second  notch  should  ])e  made.  But  if  the  intestine  do(»s  not  then 
return  easily  the  stncture  should  b<»  divided  again,  as  no  force 
must  be  used. 

Where  the  intestine  is  gangrenous,  j?ome  SurgiMjns  who  h<jld  that 
it  is  better  to  leave  the  gangrenous  intestine  inth«?  sac  merely  notch 
the  stricture,  distmbing  as  litth'  as  possibh'  the  adliesions  that 
have  fonned  b(;twcen  the  intestine  and  the  neck  of  th(^  sac.  as  it  is 
upon  these  cutting  off,  as  they  do,  the  general  peritoni^al  cavity 
from  the  gangrenous  gut  that  the  ])atient's  saf<'ty  depends.  If  this 
course  is  pursued  the  stricture  had  better  be  divided  from  without 
inwards,  so  that  neither  th«'  finger  nor  the  director  nei-d  be  i)ushed 
up  from  the  septic  sac  into  the  abdomen.  If  the  ring  is  thus 
treated  the  peritoneal  adhesions  may  be  left  undisturl)e<l.  The 
division   here  is  not  practised  for  the  pUTpo§>i^   o\  \v\\W\\v;:^  S>cv^. 
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straiigidation,  as  the  bowel  is  already  dead ;  but  for  the  purpose  of 
allowing  the  contents  of  the  bowel  above  the  gangrenous  part  to 
escape  externally. 

Tre.ntnunt  of  the  sac-  The  next  question  that  ari«>8  is,  what 
nhould  be  done  with  tlic  sac!"  My  own  pnictice  ha«  been,  unles8 
otlierwise  contraindicated,  to  dissect  up  the  sac,  apply  a  st^ut  catgiit 
lijT'iture  to  its  ntx'k,  and  cut  the  body  of  the  sac  away.  JnitiyiiUuil 
hernia  the  ring  may  then  Ih»  broiiglit  together  with  sutui-es,  and 
th(^  wound  closed.  In  fi'inoral  hernia  the  parts  are  so  rigid  that 
they  are  with  more  ditficulty  brought  tog(»ther.  In  umbilical 
hernia  tho  sac  with  the  n»dundant  integuments  may  Ix?  removed, 
and  th<'  wound  united  with  the  peiitoneal  siu'faces  in  oontuct  by 
deep  and  sui)erficial  sutures.  Some,  however,  still  pivfer  simply 
to  b'ave  th«?  sac  in  situ^  merely  uniting  the  wound,  and  a])plTing 
a  pa<l.  The  sac  should  not  1)0  ligatm-ed  and  cut  off: — 1.  When 
the  i)aticnt  is  weak  or  (M>llai)sed,  and  it  is  desinible  to  c^omplete 
the  operation  with  as  little  dcday  as  j>ossil)le.  2.  When  the  intes- 
tin«'  is  in  that  doubtful  condition  that  it  has  only  Ikhmi  placetl  jiLst 
within  tln'  ring.  .'5.  When  the  alnlomen  contains  much  nomus 
fluid,  or  ]M'ritonitis  is  ]>res<*nt    -a  drain  tube  may  then  Ik»  insc^ii^Ml. 

A/ttr-trt(itnu'iit.-  -The  wound  shouhl  1h^  dres.s(.Hl  antiseptieally, 
and  a  sj)i('a  l)andag(?  firmly  ai>j)lied.  Half  a  grain  of  morphia  may 
tln'u  Im'  inj«'ct4Ml  sulH'utaneously,  or  a  full  dose  of  opium  given  by 
tin*  nmuth.  Sonw  Surgrcms  kcrp  the  ])atient  sul)se<iuently  under 
tliL'  inlhii'uce  of  the  drug,  in  onler  to  place  the  intestine  at  rt^st  till 
it  ha>  liad  tim<'  to  n'coV(.'r  from  thr  (effects  of  tho  inflammation; 
otluTs  only  cnijiloy  it  if  thero  is  ])ain  or  iv.stlessness.  To  further 
insure  rr.st  some  wash  out  the  stomach  with  the  stomach-pump. 
With  the  same  end  in  view  no  nourishment  should  be  given  by 
the  mouth  for  the  lir>t  twelve  or  twenty-four  hours,  but  ice  in 
small  <[uantitie>  nriy  1m*  sucke<l  or  teasjumnfuls  of  hot  water  given 
(M( asioiiallv  tn  ]-eIi«\«'  thir>t  and  cheek  anv  t<'n<lcncv  to  vomit. 
Xutiient  sujipositoiies  or  nutrient  enemata  aft4*r  the  first  twelve 
h<Mn>  may  hi-  gi\en  by  the  rectum.  Subse<[uently  milk  in  small 
<iuantiti«--  at  a  tinu-  may  b"  takrn  by  the  mouth,  then,  in  additiun, 
Iwi'l'-tea  ;  but  nn  >oli(l  t'odd  shouhl  be  aUowed  till  the  bowels  have 
acted.  Thi**  th<y  shouhl  usually  be  jK'rmitttHl  to  do  si>ontaneously, 
as  no  harm  will  ••nsue  >hould  thcv  continue  confined  for  a  week  or 
ten  ih\\>.  If,  however,  aiiv  <listension  or  uncomfortable  sensiitions 
are  ex]M'ri«nc«'il,  an  «'nema  of  soap  and  watcT  maybe  given  and  u 
change  «.f  position  in  bed  allowed.  If  the  distt'usion  is  great  a 
j»nrg«'  <ni  the  third  day  may  >ometimcs  with  advantage  be  given, 
but  such,  ho\\«>\i'r,  in  my  experiiMn-c  is  seldom  n^quii^ed. 

( 'innhft'inff  t/t'it  intni  </iir  risf  to  a  roitthiidtnct'  of  the  *ymj4om$  of 
f<tra/iffu/afinu  nftt-r  tin-  tn.n'sftr  lit  nn'otnmf/. — As  a  rule  the  8ymptani9 
of  bti'aiig'il-jition  cease  immediately  or  soon  after  the  successful  ap- 
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plication  of  the  iaxia,  or  of  homiotomy.  Should  they  persist  thejr 
iiiay  ilopciid  on — 1.  Tho  cHect  of  the  anivKtholic.  '2. 1'lUulyaiHof  thb 
iniiiR'uhir  coat  of  the  iiitcatiut*.  3.  The  })rc»onc«  of  uuuthor  hernia. 
■1.  The  <Usrlii<!omcnt  of  the  hernia,  or  reduction  ra  matir.  3.  The 
f^it  bccominj;  >^iiigreiioii8  and  giving  way.  0.  EnteritiF!  or  pori- 
tunitiM.     T.  Iiitf^mul  Htrungulution  of  the  intestine. 

If  the  jH'miitenci!  of  the  iiym]itiiinH  is  due  \u  the  uiiti'stlictiv  they 
will  iifiUuUy  iNUiH  olT  in  a  few  hours.  The  vomiting,  moreover,  iit 
upuully  uttondod  with  much  ret^hin^;,  and  is  not  of  that  giwhing 
nature  charactfriHtic  of  strungulation  of  the  bowt'l.  If  due  to 
pantlyHiit  of  the  uiUM-ular  coat  of  the  int^-ittinc,  the  Hymptumti  will 
aUii,  a:>  a  nilo,  gmduiilly  ccaM  as  the  congestion  puweii  off.  i^'hould 
they  not  do  ho.  howt-ver,  a  careful  Hcurch  should  ho  madf ,  if  thia 
has  not  ahvudy  Ix-on  done,  for  another  hernia,  ond  if  one  in  diiS' 
covorod  and  aliiHtarx  strangulatc«l,  it  nhould  be  explored.  If  no 
otJier  hcrniiL  exutx  the  nmtinuance  of  the  HymptuiiiM  may  ho  duo 
to  the  hcniia  not  having  beon  properly  reduited.  tii  pHiritotiitiii,  to 
the  jierHJi'teuco  of  the  [nuulyrUH  of  the  inuacular  coat  of  tho  gut,  or 
to  internal  Htrangulution.  If,  therefore,  the  hi-niia  w  reiMirtud  not 
to  have  xlipiiod  Wk  with  the  luual  gurgle,  or  thei'e  i»  some  fulnera 
felt  Rlniut  tile  hemiid  ring,  the  ring  must  be  cut  down  u])on  and 
explored,  or  t)ie  wounrl.  if  an  n]icr>iti(in  haHbeen  jferfonued,  opened 
up.  It  may  then  be  fouml  (»)  that  the  heniia  huH  been  n^nccd 
eii  miinr,  i.e.,  thiit  the  heniiu,  along  with  the  am:  hoH  been  fon«d 
between  the  fascia  transverHulis  and  the  iH'ritiineuin.  u  conilition 
most  fre(|uently  uiet  with  when  the  henkia  is  femoral ;  {h)  that  the 
neck  of  thi-  sue  has  Ix^conie  detai'he«l,  tlie  intestine  remaining 
strungulutod  ;  (r)  that  the  posterior  jwrt  of  the  sac  has  Ix-cn  rent 
and  the  hernia,  still  strangulated  at  the  neck,  forced  intii  the  suh- 
sei-ous  coiiTiectiv.'  tissue  ;  or  (■/)  thiit  the  h.unia  has  |«««ed  into  a 
[HKich  at  tli<!  neck  of  the  r^c  in.itcail  of  into  t)iM  jicritoneal 
cavity.  ITiiili'i'  any  of  the  nbove  cin*um«taTin'i<  thi>  siic  Khoald 
bu  drawn  down,  tlie  condition  cuuRiiig  the  strangulation  uecu- 
rat«ly  owxirtuined,  the  strictiu^-,  wherever  situated,  tUvided, 
and  the  intentino  returned  into  the  )K'ritoiieaI  cavity.  Vei-ito- 
nitis  following  the  ruluction  of  a  hernia  may  lie  known  by  the 
signs  already  given  ut  |iage  3tSfi,  ami  should  lie  tii'atoil  an  there 
iiidiniU'd.  iVrsistcnt  {mi'ulyNis  <if  theniuHculuMimt.  or  the  existence 
of  interiiiil  ftrangulatiuii,  iiuiy  Ixi  Husix'cteil  when  iilong  with  the 
rontinuance  of  the  syinjitomit  of  Htranguhition  of  the  IhiwcI  the 
signs  of  the  other  conditions  that  may  give  risi' to  such  symjitiims  are 
alieeut.  Should  the  paralysis  not  ]iass  off  undi'r  thi-  inllii>-iii.i-  of 
tiuie,  an  onema,  or  even  n  purgative,  may,  in  some  discs.  In-  useful 
to  rouse  the  intestine  to  action,  whilnt,  in  rare  instil iici's.  it  iiiiiy 
become  nccessuiy  to  explore  the  abdomen,  open  the  intestine  iibove 
the  paralysed  part,  and  •suture  it  to  tho  wound  iu  the  ixirietes. 
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lutoi'iml    Htrungulation    should    bo    treutod    us    described    under 

Pnu/nosi's. — Tlio  ])r(>gnoHis  in  a  vnso  of  stmngidated  heniiu  will 
dojiond  on  tbo  lonj^th  of  time  the  honiia  has  IwKui  strangulated,  the 
tifrhtnc'ss  of  the  strictiu'o,  the  present'  or  absi'nce  of  gan^jrene  or  jH»ri- 
tonitis  K'fore  tlio  operation,  the  amount  of  bruising  inllicte<l  on  the 
gut  l)y  the  taxLs.  the  dogrot?  of  exposure  and  manipulation  to  which 
the  gut  is  subjected  during  the  operation,  and  the  general  condition 
of  th(^  patient.  Moreover,  tlie  prognosis  is  giaver  in  a  small  femoral 
hernia,  and  in  a  h(»niia  which  has  recently  come  down  (inasmuch 
as  in  these  the  constriction  is  usually  tight),  than  in  an  oblique 
inguinal  hernia,  or  a  hernia  of  h>ng  standing,  in  wliich  tlie  cx»n- 
striction  is  usually  much  less. 

4.  OBSTKi'CTEn  OK  ixcAKCERATEi)  IIKRNIA. — These  tenus  ai-e 
generally  ai»])lied  synonymously  to  an  in*edu('ible  hernia  in  which 
the  protruded  intestine  has  become  obstructed  by  a  collection  .of 
iuidig<.'sted  IVmmI,  fonugn  bodies,  a>  fiuit-stones,  &v,  Tlie  hernia 
is  most  frequently  met  with  in  old  })eople,  and  if  neglect^Kl,  is  apt 
to  iK'come  strangulated  or  inflamed.  St/mptoms. — As  in  strangida- 
tion,  there  may  be  constii)ati(m,  colicky  pains,  nausea,  and|)erhaps 
vomiting ;  l)ut  tlie  local  signs  of  strangulation  are  less  marked. 
Thus,  there  may  l)e  little  or  no  local  j>ain  and  no  tt»nsion  in  the  sac, 
thougli,  at  times,  it  may  beconu*  dist<'nded  and  largcT  than  ]H»fon' 
th<»  incarceration  (»ccurre<l.  The  imj)ulse  on  cough  may  still  Ik.* 
pres«,'nt,  and  hard  t'iccal  masses  may,  iM'rhaps,  1m.»  felt.  The  symp- 
toms, however,  miiy  gradually  merge  into  tho.«<e  of  strangulation, 
and  it  is  often  dillicult  to  distinguish  mere  obstruction  from 
stningulation,  esjiecially  when  the  former  is  as!S(K'iated  with  some 
inflammation  of  th<'  sac.  AMien  in  doubt  tlu?  ca.se  .should  be  tri'attHl 
like  on(?  of  strangulated  hernia.  Trvatnunt. — A  purgative  (>nenm, 
r.'st  in  the  recumbent  ]»osition,  wannth  or  ice  to  the  jwirt,  and  re- 
striction of  diet  sluMild  1m'  juvscribed.  When  there  is  no  vomiting, 
a  bri>k  purge  is  ulten  successful,  but  before  giving  such  the  Surgeon 
shoidtl  thorouglily  assure  himself  that  strangulation  d(K.'s  not  exist. 
The  application  of  the  taxis  is  advised  by  some,  and  doubtless,  in 
some  instiinces.  the  intestine  may  1h'  emptied  of  its  content*!  by  this 
means.  It  slumhl  1m*  renumbered,  however,  that  its  u.^»  is  not 
unattended  witli  risk. 

.'>.  Imi.amki)  iikhma.-  In  this  condition  the  siic  and  to  some 
extent  its  contents  are  inflamed.  Inflammation  is  most  conmion  in 
small  irreducible  epiplnceles.  and  is  generally  the  result  of  injury*, 
the  pressure  <if  a  badly-titting  truss,  or  of  violent  exercisi*.  If 
neglected  tlie  ln-rnia  is  a]»t  to  pass  into  a  <*ondition  of  strangulation. 

The /"'•'/ ■•<////iy''«'/''<  resf-mble  those  of  a  st ran gidated  hernia,  but 
i\\v.  impulse  on  cough  is  not  abs(.*nt,  though  it  may  l)e  less  marked 
than  in  a  hernia  in  its  ordinary  state,  and  there  is  uot  so  much 
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tonsion  in  the  sac  us  when  .strangulation  exists.  Thepart^  are  hot, 
tender,  and  ODdematoiis,  and  there  may  be  feverish  symptoms, 
vomiting,  and  constipation.  The  vomit  consists,  however,  only  of 
the  contents  of  the  stomach,  and  is  not  fsecal ;  the  constipation  is 
seldom  complete ;  and  flatus  will  usually  pass. 

Treatment. — An  ice-bag  should  be  applied  over  the  hernia,  and  the 
patient  placed  in  the  recumbent  position,  with  the  parts  as  much  as 
possible  relaxed.  The  diet  should  be  restricted  to  small  quantities 
of  milk  and  beef-tea,  and  opium  administerei  in  small  doses. 
When  all  signs  of  inflammation  have  subsided  an  enema  may  be 
given  if  the  bowels  do  not  act  spontaneously.  Should  the  inflam- 
mation run  into  strangulation,  herniotomy  must  be  performed; 
whilst,  should  suppuration,  a  verj'  rare  event,  occur,  tlie  pus  must 
bo  let  out  by  a  free  incision. 

FiFxal  Jistufa  and  arfificial  anus  after  operation  for  sfranynluted 
hernia, — Fcecal  flstula  is  due  to  ulceration  of  the  mucous  membrane 
at  the  seat  of  stricture,  and  subsequent  perforation  of  the  bowel ; 
artificial  anus  to  the  gangrene  of  a  considerable  portion  of  the 
strangulated  bowel.  In  both,  adhesions  form  between  the  serous 
coat  of  the  intestine  and  the  parietal  peritoneum,  and  in  this  way 
prevent  the  extravasation  of  fneces  into  tlie  general  peritoneal 
cavity ;  but  in  the  fjecal  fistula  the  perforation  of  the  bowel  being 
small,  most  of  the  fa>cal  contents  are  passed  per  anum ;  whereas,  in 
artificial  anus,  the  whole  osc^ipe  externally,  and  the  intestine  below 
shrinks  and  becomes  more  or  loss  atrophied.  In  fiecal  fistula  only 
a  fistulous  aperture  discharging  fu3oes  is  present ;  in  artidcial  anus 
the  openings  of  the  upper  and  lower  portions  of  the  intestine  can 
generally  be  seen.  The  u])per  opening  may  be  known  by  it«*  larger 
size,  redder  colour,  and  by  fax'es  issuing  fiom  it.  whilst  at  times  its 
mucous  membrane  niuy  be  prolapsed. 

Treatment. — A  fa)cal  fistula  will,  as  a  rule,  close  spontaneously, 
and  beyond  keeping  the  parts  clean,  nothing  is  generally  re.|uired. 
In  artificial  anus  the  spur-like  process  or  cperon  formed  by  the  pro- 
jecting forwards  of  the  pfisterior  wall  of  the  bowel  by  the  coils  of 
intestine  which  lie  in  the  angle  between  the  upper  and  lower  por- 
tions of  the  intestine,  may  have  first  to  l)e  destroyed  by  l)upuytren*s 
enterotome,  and  the  lumen  of  the  bowel  being  thus  restored,  the 
artiHeial  anus  may  be  closed  by  a  plastic  operation,  or  the  walls  of 
the  bowel  united  by  suture.  The  Surgeon,  however,  should  not  be 
in  too  great  haste  to  employ  the  enterotome,  as  in  the  (course  of 
time,  in  consequence  of  the  dnigging  of  the  mesentery,  the  spur- 
like process  may  bectmie  gradually  retracted,  and  the  two  portions 
of  intestine,  instead  of  lying  parallel,  maybe  drawn  to  more  or  less 
of  an  angle  with  each  other.  In  this  way  the  lumen  oi  the  tube 
may  become  gradually  restored,  and  the  faeces  again  pass  down  the 
lower  tube.     A  plastic  operation  will  then  only  be  required  to  close 
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the  external  opening,  if  indeed  tliis  does  not  heal  spontaneously,  as 
in  faecal  fistula.  Thus,  a  ring  of  Rkin  half  an  inch  wide  should  be 
removed  from  around  the  opening,  the  adherent  intestine  sejMirated 
from  the  parietes,  the  niucous  membrane  turned  inwards,  the 
raw  intestinal  walls  united  by  non -penetrating  sutures,  and  the 
refreshed  surfaces  of  the  parietes  brought  into  contact  by  deep 
sutures. 

Sjterfal  Herniiv, 

The  throe  most  common  forms  of  hernia  are : — the  inguinal,  the 
femoral,  and  the  umbilical.  Of  the  ran^r  forms  mav  be  moTitioned 
the  obtuititor,  the  ventral,  the  epigastric,  the  diaphragmatic,  the 
lumbar,  the  ischiatic,  the  i>erineal,  the  vaginal,  and  the  rectal. 

Inguinal  hernia  is  one  which  escai>es  into  or  through  the 
inguinal  canal.  Of  this  form  there  are  two  chief  varieties,  the 
oblique  or  external,  and  the  direct  or  internal. 

The  oiJLiQUE  or  external  variety  is  so  called  because  it 
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-Congenital  inguinal  her- 
(Bryant's  Surgery.) 


descends  ohlit/neIf/  through  the  inguinal  canal,  and  leaves  the 
a])d(>iucn  rrtemaf  to  the  de<»p  cpigsistric  artery.  Th(»  hernia  entei-s 
the  canal  bv  the  internal  alxhmiiiial  rinj^,  and  mav  remain  in  the 
canal,  whi^n  it  is  spokon  of  as  inronipfrtc,  or,  from  its  resemblance 
to  a  bubo,  as  a  ImhtnKtrvh' ;  or  it  may  pass  through  the  canal  and 
out  of  the  (wternal  abdominal  ring,  when  it  is  said  to  l)e  compltte, 
and  is  then  termed  a  scrotal  or  Uihi'il  rupture,  arcording  as  it 
dosct»nds  into  the  scrotum  or  labium.  The  rurrrimjR  of  an  obli({ue 
inguinal  hernia  differ  according  as  it  is  complete  or  incomplete, 
and  occurs  in  the  male  or  in  the  femile.  When  comp'fte  arji  in  the 
mftff  they  are  from  without  inwards,  1,  .»<kin  ;  2,  sujMTficial  and  deep 
fascia  ;  .5,  int^n'columnar  fa.'icia  ;  4,  cnnua.»<tcric  fascia  ;  5,  infundi- 
bnliform  fascia  :  0,  subjKuitoneal  fat ;  and  7,  peribmemu,  which 
constitutes  th<»  sac.  In  the/'//m/^  the  cremasteric  fascia  is  wanting, 
otherwise  the  coverings  are  the  same.  In  the  incomplete  the  only 
difference  in  the  coverings  is  that  in  place  of  the  intercolumnar 
fascia  there  is  the  aponeiux)ais  of  the  external  oblique,  and  in  place 
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of  the  cremasteric  faecia  the  lovermont  fibres  of  the  internal  oblique 
and  tranaversalis ;  they  are  the  same  in  tho  male  and  female.  The 
airielure,  when  the  hernia  is  strangulatotl.  will  be  tituateil  at  the 
external  abdominal  ring,  the  internal  abilnminal  ring,  or  anywhere 
in  the  inguinal  canal  between  the  two  rings. 

V'ariHifi  o/obliqiie  iar/uiiial  IitiiM. — -Tbeso  will  perhiipa  be  better 
understood  by  rotorence  to  tho  accompmying  diagrams.  The 
following  are  those  most  commonly  described  :— 

1.  The  commnu  or  nniaired  /una  {thf.   imjiiimi-icraliil  nf  nivhtl). 
The  sac  here  consists  simply  of  a  protrusion  of  poritijnouni  through 
the  ing  linal  canal,  and  the  hernia  when  complete  may  descend  into 
tbe  scrotum  or  labium.    Tho  testicle 
can  always  be  felt  either  below  or  bo- 
low  and  behind  tho  homio  (t'ig.  TOO), 
2.  Tbe  oii'jdiiud.    In  this  form  the 
hernia  descends  into  the  fiuicular  pro- 
cess of   the    peritoneiun,  which    hai 
remained  open,  and  cornea  into  contact 
with  the  testicle,  the  funicular  prm:es8 
and  tunica  vaginalis  of  course  fonning 
the  sac.     The  testis   is  moie    or   less 
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ncldl  by  the  hernia,  instead  of  being  felt  distinctly  behindand 
below  it,  as  iii  tho  former  variety  (Kss.  307  and  ;JCIH). 

;t.  The  liTiiia  iiitii  tkr  fiiuiriilar  jinirtm  rei^nibles  tho  cimgcnitul, 
in  that  the  hernia  di-scr-nds  into  the  ftmicular  jirocess  of  the  tunica 
vaginalis,  but  rtiffiirs  in  that  it  does  not  reach  the  testicle,  being  cut 
off  from  it  by  a  septum  at  the  epididymis.  Should  an  oi)eration  be 
reifuired  in  this  foini,  the  testicle  is  not  seen  as  in  the  congenital. 

4.  The  riirffiM  „„„je,iHal  {Fig.  300).  Inthisfurm  the  funicular 
proc*»s  of  the  tunica  vuginalis  is  cut  off  from  the  jMnteneal  cavity 
by  a  septum  at  the  internal  ring.    The  septum  yields  to  the  pre.'ssuro 
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of  the  heiiiia,  and  lx>coinos  invaginatecl  before  it  into  the  unoblite- 
rattKi  funicular  process.  Should  an  operation  be  necessary,  the 
anterior  layer  of  tlio  funicular  process,  and  the  elongated  septum 
forniin;j:  the  spurious  s:ic,  will  have  to  be  cut  throujsrh.  Here,  as 
in  tlio  funirular  variety,  the  hernia  is  not  in  contact  with  the 
testiclo. 

.3.  I'he  infiiiitih'  hem  hi  is  one  in  whicli  the  intestine,  ouclosod  in 
its  s.io,  d( -SI '(aids  behind  thc^  funicular  pr(MM:»ss  of  the  tunica  vaginalis, 
which  has  reniaiu(Kl  unobliterattKl  but  is  cut  off  by  a  septum  at  the 
internal  alwloniiiial  ring  from  the  general  perit^meal  cavity.  Should 
an  o])crati<>u  become  necessary,  three  layers  of  peritoneum  have  to  be 
cut  through,  viz.,  the  ant<?rior  layer  of  the  unoblitoratcd  funicular 
]>rocess  of  tlie  tunica  vaginalis;  the  posterior  layer  of  the  same  ;  and 
tinully,  the  tniesiu*.  Tlie  la^ttwo,  however,  are  generally  intimately 
blended,  so  that  there  are  a])parently  only  two  layers  to  cut 
thn)ugli. 

Thk  dirkct  oh  ixtkkxal  iN(iUiNAL  hernia  is  so  called  U^cause 
it  escai)es  ilinrtii/  through  the  external  abdominal  ring  without 
traversing  the  int^aiial  ring  amd  the  whole  length  of  the  canal,  and 
is  situatinl  iiitvrmil  to  tho  deep  epigastrii*  arterj'.  Before  escaping 
at  tlu'  external  abdominal  ring  it  eithor  i^isses  thnmgh  or  under  the 
conjoined  tendon  of  th«»  internal  oblicpie  and  transversalis,  which  is 
situatcil  imm<'diat<»ly  bcliind  the  ext<'rnal  alnlominal  ring;  or  it 
]>rotrud«»s  tliat  structure  in  front  of  it.  The  toveriniji^fnnw  without 
inwards  ai*<»,  1,  skin;  2,  supoHi<*ial  and  deej)  fa.scia  ;  U,  int«.n*cohun- 
nar  fascia;  4,  ti'ans  versed  is  fascia;  .>,  subjxjritoneal  fat;  and  (», 
peritoneum  foniiing  thf»  sac  When  th(»  conjoined  tendon  is  pro- 
trud(Ml  in  front  of  the  hernia,  this  of  course  constitutes  an  additional 
covering,  and  will  then  l>e  found  Iwtween  the  intercolumnar  and 
transvei-salis  fasoije.  It  will  thus  be  seen  that  the  coverings  of  the 
direct  iKTuia  <liffer  from  those  of  th''  obliciue,  in  the  absence  in  the 
former  of  the  cremasteric  fascia,  and  in  the  substitution  of  the 
traiHversalis  for  the  infun<libulifonu  fascia.  Th<»  siK'nnatic  conl 
with  its  <-overings  t'roni  the  <'remasteric  and  infundibuliform  fascia 
li»'s  to  th«'  f'ltr  side,  l^'ronr  what  has  be<»n  siiid  above  it  will  l»e 
sei'n  that  the  ej)igastric  artery  is  situat»'d  on  the  inner  side  of  the 
n«Mk  of  the  SIC  in  \\\v  oblique:  on  the  outer  sidi*  in  the  direct.  Thi» 
Htn'rfur.  when  the  lu'rnia  is  strangulat»'d  will  Ik-  situated  at  the 
♦•xternal  abdnminal  ring  or  at  the  aj>erture  in  the  conjoim.'d  tendon 
tlirough  whii'h  the  hernia  has  passe*!. 

Two  nin'tfii'i  of  «lir«'ct  inguinal  hernia  are  desf'riln'd  ac«N>nling  as 
the  ])r«»trusion  tak»«s  phue  internal  or  external  to  the  obliterated 
hvpogastrie  artery,  but  aiv  not  of  sullicient  inip<atance  to  Ik> 
d«"scrib<'<l  hen*. 

Si't/ua  nud  diaf/itoAi'tt  of  hufiiinal  htrnia. — There  is  a  swelling  in  the 
inguintd  ri'gion  having  the  general  characters  of  hernia  already 
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giveTi,  ^Mien  iuaiinplrte  the  swelling  irill  be  in  th^  gmtn,  and  has 
In  be  chieflj  distinguiiihed  from  enlaced  inguinal  glands,  a  femoral 
hernia,  cncyHted  hydrocele  of  the  cord,  non-dBB(«nded  teatide, 
abxccss  in  die  inguinal  cuniil,  and,  in  rare  instances,  from  tatty  and 
other  tuiuourn  cit  the  curd.  'Vi'hcn  it  ie  romplfte,  i.e.,  has  passed  into 
tho  scrotum,  the  diagnosis  hna  to  be  made  from  hydrocele  of  the  tunica 
vnginalie,  hiPinntocele,  solid  tumours  of  the  testicle,  an<l  varicocele. 

1.  In  enlari/etl  glauda  the  taniil  is  free,  the  glands  are  felt  in  front 
of  it,  ajid  some  cauec  is  pi*sent  to  account  for  their  enlargement. 

2.  In  femurnl  htriiia  the  swelling  is  external  to  tho  spine  of  the 
pubes,  the  neck  of  the  hernia  is  below  Poupart'a  ligament,  the 
inguinal  canal  is  tree  but  the  hernia  can  be  felt  through  its  front 
wall,  and  to  return  it  [ireanure  must  be  made  in  a  direction  down- 
wards, bai-kwiirtl«,  anil  tlien  ujiwords.     In  inguinal  hernia,  on  the 


contrary,  the  swelling  is  internal  to,  or  covers  the  spine  of  tho 
pubes ;  the  ucck  in  aliovc  I'oupart's  ligament;  the  ingtitn:il  ciiiinl  iii 
urcupieil  by  it,  and  to  return  it  jimutun-  iiiuxt  lie  made  U|>wnnls 
and  imtwards.  :l.  In  ewi/tlril  hijiirortir  vf  tkr  mrd  <thfi  swelling  is 
translucent,  tense,  oval,  and  well-defined.  There  is  no  ex]ansile 
impulse  on  cough  ;  and  it  enniicit  lie  r<<turnei1  into  the  iibdiimen. 
^.  In  retaiiitd  trglirh  tliat  oi^iin  is  iiliwiit  from  the  sci'otnm ;  theie 
is  no  impulse  on  cough ;  testicular  sensation  run  lie  obtaineil  by 
pre(«iu'e  on  the  swelling:  "nd  it  cannot  In-  rcttii-m<d  into  tho 
aMiimen.  If  the  testicle  is  iiiflami'd  or  the  curd  is  twistcil  (seo 
Ti.ni»n  ofth-  Sjirrmaiir  V.,t<I),  vomiting  may  be  present,  but  it  has 
not  tho  gushing  character  of  the  vomiting  of  hernia,  and  constipa- 
tion, if  also  present,  is  not  complete.  There  may,  however,  be  ft 
strangulated  hernia  in  addition  to  an  inflamed  testicle.    Tho  diag- 
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nofcds  ill  Hiich  u  ciisc  is  very  (lifficiilt.  If  in  doubt  an  exploratory 
iuciHion  should  l)o  made  over  tho  tiuiioiir.  5.  In  hydrocele  of  the 
tunica  vagimih's  the  tumour  is  tninslurent,  tense,  and  semi- 
fluctuating;  thoro  is  ahsonco  of  iinpuls<»  on  coughing,  freedom  of 
the  cord,  and  a  liistory  of  it  having  lK»gun  at  the  bottom  <»f  the 
scrotum.  In  infants,  however,  a  hernia  may  be  translucent,  and 
in  a  hydrocclo  of  tho  fong«*nit*il  variety  the  fluid  can  be  prensed 
back  into  tlio  abdomen,  but  it  docs  not  return  with  the  gui^gle  or 
slip  chanu'tcnstic  of  a  licrnia.  (J.  In  isin'rorrh'  the  dilated  veins  feel 
like  a  bag  of  worms  in  th(^  scrotum,  and  the  impidse  on  enough  ha« 
a  thrill-like  cliaractor.  A  vari(MHM^le,  like  a  hernia,  is  rediu^  on 
the  ])atient  lying  down,  l>ut  if  the  fing<'r  is  ])lace4l  firmly  over  the 
ring,  the  veins,  on  tlie  ]>atient  rising,  r<»fill  notwithstanding  the 
pressure  of  the  fing<»r,  whci-eas  a  hernia  would  remain  reduced. 


Fiii.  .'>11.  -  Din<-t  inguinal  luruia,  with  line  nt'  inri^iun. 

Tlie  hidirtd  luTiiia  <':innot  ]»r.u'ticnlly  1h'  distinguishinl  fnmi  the 
tiin-rf,  as  th(?  rings  *^'i  draggt'd  opposit*'  one  another.  The  in<lirect 
is  more  comninn  in  the  young,  the  direct  in  tlie  old. 

Tntitmnif.  Wlnt  has  already  lH»en  said  on  this  subject  with 
i-egard  to  hernia  generally  is  ap]»li<'able  here,  and  it  neeil  only  Ik* 
added  that  if  an  ojM'ration  is  necessary  the  incision  (Figs.  310  and 
.'511)  should  1m*  made  downwards  and  inwards,  over  the  long  axis 
of  llie  hernia,  iM'ginning  just  above  the  external  abdominal  ring; 
that  the  strict un*,  whether  the  hernia  1m •  direct  or  indiitn^t, 
sluaild  1m^  divide<l  i/inrtfi/  iipinmf<,  so  as  to  avoid  the  epigjistric 
aKery ;  and  that  when  <'f»mbined  with  retain«'d  testiile  a  truss  with 
a  < -shaped  l>ad  should  1m»  worn  if  j»racticable  alwive  the  testich*. 
If  the  truss  causes  tht»  testi<'le  to  InH'ome  frcipiently  inflamed,  the 
testicle  had  Ix-ttcr  Ik*  removc^l  (See  nttiintd  ttntis). 
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A  FEHORAL  HERNIA  IB  One  that  escapes  inbi  the  femoral  sheath, 
and  nearly  always  intoiiial  tn  the  femurul  vensels,  though  in  very 
exreptional  coses  it  has  1)een  found  oxtemnl  t«  thorn.  Aa  a  rule,  it 
leaves  the  abdomen  at  the  (emoi'ul  ring,  and  after  panning  down- 
wards through  the  feniorul  cunal,  oinerges  at  the  saphenous  opening, 
and  then  turniug  upwards  and  outwai'da  over  the  fuleiform  process 
of  the  fascia  lata,  ]>UHiU'it,  Hhoiihl  it  fuHher  increase  in  size,  over 
Poupart's  ligament  oti  to  the  aponeuiiisiri  of  the  extoiTial  olilique 
muscle  of  the  alHlimieii.  The  neck  of  the  nae  is  situated  at  the 
/eiaonil  riiiij  (Fig.  312),  and  is  therefore  bounded  in  front  by 
l'ini]MiFt'B  ligament,  behind  by  the  bone,  intcmnlly  liy  the  sharp 
wirj'  edge  of  (iimbei'nat's  Ugamoiit.  and  externally  by  the  femoral 
vein,  from  which  it  is  only  separat<Hl 
by  the  innermost  septum  of  the  femo- 
ral ahoath.  The  n]>ermatio  cord  ii"  clow 
above  it ;  the  epigastric  artery  passes 
a  little  external  to  it ;  but  there  is  no 
structure  of  importance,  as  a  rule,  on 
its  inner,  ami  upper  and  inner  side. 
The  obturator  artery,  however,  may  bo 
given  off  from  the  epigastric  or  exter- 
nal iliac  artery,  and  encircle  this  juirt 
of  tlio  ring  in  its  eolune  to  the  olituru- 
tor  foramen  (Kig.  ^12).  It  is  then  in 
great  danger  of  being  wounded  in 
dividing  the  stricture.  Fortunately, 
however,  although  the  artery  often 
rises  in  thi.s  ubiionnal  maimer,  it  docs 
not  then,  as  a  rule,  take  the  abovc- 
meiitionetl  dangerous  eoume.  but  passes 
along  the  outer  side  of  the  ring  where 
it  in  out  of  danger.  The  i-orrrimig  nf  <i 
fiimnil  Airwrn  ^^-(Fig.  ;ii:t)   1,   «kin  : 

cribiiform  fasi'ia;  4,  anti'rior  layer  of  tbi'  feitioriil  HliiNith.  called 
the /iwiVi  jtropri'i;  '>,  sqitum  erunile ;  H,  suI)pr>i-itoueal  fat;  and 
7,  peritoneum  fonning  thit  sac.  The  fuMcin  projiiia  is  oftfTi  very 
th-n.  or  in  pla.His  iil)snrb.>d,  s^i  that  littb'  more  thim  skin  and  one  or 
two  delieut"  hiyprs  of  fusMu  cover  the  *ic.  Itut  it  may  !«■  ftreatly 
thickened,  especially  civer  the  ni^ck  <if  the  sue.  when'  it  may  invai 
distiTiii  ftlin>u-<  Imnds.  which  gii  by  thi'  name  of  the  ihvp  crnrtil 
nrfh.  I'V'montl  heniia  is  never  congenital ;  and  seldom  occurs 
before  adult  lit<'.  It  in  more  o.mmon  in  wouien  than  in  men.  Tho 
■tnVtHrrwheu  the  hernia  is  stnmgulafed  is  at  the  siiphenoiis  opening, 
ut  Gimberuat'B  ligament,  or  more  rarely  at  tho  deep  i  riirul  arch. 

Sigtit.—A.  femoral  hernia  [usually  appears  []''ig.  314) 
globular  swelling  at  the  upper  and  inner  part  of  tho  thigh.  ji 


\a.  312.— The  obturator  ar- 
tery given  olT  ahnarniallj 
from  the  epigiutric,  and 
running  round  the  upper 
i>nil  inner  side  of  a  femoral 
licniiii.  {M.  It.^rtho1oniew'g 
Hospit.ll  Mustfun,.) 

!,   superficial   fas 
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below  Pniiport'is  lignment  internal  to  tho  frMnonil  vessels,  and 
external  to  the  ppine  of  the  pubeH.  It  if  iistiallf  small,  but  maj 
sometimes  be  an  Inrge  as  an  onmge,  or  even  lat^r.  It  then 
extendi)  upwards  and  niitwurds  over  I'oiipart'n  ligament  towards  the 
iliac  spine,  and  appears  as  an  elon^ited  mift  and  j-iolding  swellin}; 
with  iti<  long  axis  pftralli>l  tti  tho  ligaiiicnt.     Its  neck,  however,  can 
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nlwiiys  b<'  tiiipi'd  Ix'low  the  ligainpnt  townnls  Hlp  femoral  ring.   Tho 
chanii'tcnstii-  wigns  of  hpmiu  arc,  of  cimi'so,  present. 

Thi"  liiiiijiiiiti'  has  I'hictiv  to  l>e  iiiadi-  from  oiilat^il  glan'ls,  varix 
of  the  Bnphi'iioui- vi'in.  inguinal  hi'miii.  and  )wimih  ahsi'i'ss.  I.  Jn 
iiil.iTijnl 'jhindii  th'^rc  is  nil  inijinlwe  on  rough;  thi'y  i«n  !«  raisetl 
from  thf  dt'PluT  tissups,  and  there  will  proliiilily  bo  sonic  evidtMit 
I'uns<^  as  a  sure  on  the  heel.  &v.,  to  accoiiiit  for  tlifin.  A  smalt 
picfp  of  inftluciblo  onientiun,  however,  may  almost  exactly 
resomblo  an  enlarged  gland  in  the  femoral  canal :  and  it  may  b« 
iinpoMiblo  to  loake  a  diognoeii  without  oxjiloring  the  ring,  an 
operation  which    should  always  ))e  undertaken  if  symptoms  of 
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strangulation  of  tho  intestine  are  present.  At  times  there  may  be 
an  enlarged  gland  over  a  hernia.  2.  In  ranx  of  the  saphenous  vein 
the  vein-  is  generally  also  varicose  lower  down  the  limb,  and  the 
impulse  on  coughing  has  a  j^eculiar  thiill-like  character,  and 
extends  also  some  distance  down  the  vein.  When  the  sweUing  is 
reduced  by  placing  the  patient  on  her  back,  and  the  ring  is  closed 
by  the  finger,  the  vein  refills  when  she  nsos,  whereas  the  heniia 
remains  reduced  as  long  as  the  finger  is  kept  in  position,  .'i.  In 
ingninal  hernia  the  neck  of  the  sac  is  above  Poupart's  ligament,  and 
inside  or  over  the  spine  of  the  pubes ;  in  femoral  hernia  the  neck  is 
below  Poupart's  ligament  and  outside  the  sjmie  of  the  pubes.  In 
inguinal,  the  hernia  goes  back  in  a  direction  upwaids,  outwards  and 
backwards;  in  femoral,  downwards,  backwards  and  upwards.  In 
inguinal,  the  hernia  occupies  the  inguinal  canal,  and  may  descend 
into  the  scrotum  or  labium ;  in  femoral,  the  inguinal  canal  is  felt 
free  on  i)assing  the  finger  into  it.  4.  In  />so«8  ahsrtss  the  swelling 
is  generally  at  first  external  to  the  femoral  vessels.  There  is 
usually  fulness  in  the  iliac  fossa,  and  fluctuation  ciin  be  detected 
above  and  below  Poupart's  ligament.  Some  cause  for  the  abscess, 
such  as  caries  of  the  spine,  is  generally  evident. 

Treatment. — All  that  netnl  be  mentioned  in  addition  to  what  has 
already  been  said  of  the  ti'eatment  oi  hernia  in  general  is  -1.  That 
the  femoral  truss  (Fig.  29o)  should  havp  the  ])ad  more  vertically 
placed,  and  the  button  for  the  strap  should  be  on  the  end  of  the 
spring  Jind  not  on  the  back  oi  the  pad,  as  if  placed  in  the  latter 
situation  it  causes  the  ])ad  to  rise  u])  and  so  allows  the  In^rnia  to 
escape  l>eneath  it.  2.  That  in  a])plying  the  bixis  the  leg  should  Ix) 
flexed,  slightly  add ucteil,  and  rotated  inwards,  to  relax  the  falciform 
pro(jess  of  the  fascia  lata.  3.  That  on  account  of  the  unyielding 
nature  of  the  parts  there  is  but  little  pros])eft  of  reducing  the  liernia 
imder  chloroform  or  by  a  hot  batli.  4.  That  should  the  hernia 
become  strangulated,  ulceration  is  rapidly  prf)(lu(ed,  owing  to  the 
])ressure  of  the  wiry  edge  of  Gimbernat's  ligament.  Therefore,  if 
the  heniia  is  not  retinnable  by  moderati*  taxis,  an  o])eration  should 
immediately  be  performed,  o.  That  the  incisi(»n  (Fig.  314)  should 
be  made  in  a  vertical  dii-ection  over  the  inner  side  of  thr»  neck  of  the 
hernia,  the  skin  Inung  nipped  up  and  transfixed  to  avoid  injming 
the  sac,  as  the  coverings  are  often  very  thin.  (>.  That  the  stricture 
should  Iw  divided  in  an  upward  and  inward  direction  tlirough  the 
iunction  of  (JimlK-rnat's  with  Il(n''s  ligament.  If  made  <lirectlv 
inwards  the  resultnig  aperture  is  so  large  that  it  is  ditticult 
subsequently  to  keej)  up  the  hernia  with  a  truss  :  while  if  made 
directly  upwards,  the  spermatic  cord  and  epigastric  artery,  and  if 
outwai-ds,  the  femoral  vein,  are  endangered.  7.  Several  small 
notches  are  preferable  to  a  single  and  larger  incision,  as  there  is 
less  danger  of  wounding  an  abnormal  artery  should  one  be  present. 
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8.  Should  sncii  an  abnormal  arterj'  be  wounded  it  must  be  tied  if 
poswblc,  enhirging  tlie  itu'ision  if  necessary;  otherwise  an  attempt 
may  be  made  tci  twiift  it  or  a  jiresBiu'e  forccjiB  may  bo  left  cu. 

Umuii.ical  iikrnia  (exomi'haixis,  or  dmpiialocele)  u  one 
that  iwcapos  at  tho  umbilicus,  Tht'  sac,  according  to  Mr,  Birkott, 
in  always  nn  uiujuired  one,  and  coniiists  of  the  parietal  layer  of 
poritoni'um.  and  never  of  a  natiinil  procoKs  of  ]ioritoii(?iiiii  like  that 
of  the  funicnlar  ]ir(Hi'iis  in  the  in^fuinul  n'^on.  In  infancy  the 
hernia  paKscs  thmugh  the  yet  itncloned  umbilical  Hhk:  ■"  adultx. 
throiiKli  an  n)iertnre  in  thu  tibreH  of  the  lliioa  all>a  near  the 
umbiliciiri.  It  is  must  iift«ii  met  with  in  infanta;  is  rare  in  young 
adiiltx :  and  in  more  cummon,  again,  in  the  old,  especially  in  stout 
fomak'K.  The  vtu:  if  asiially  very  thin,  and  fivqucntly  cribriform 
or  altogether  deficient  in  places;  whilst 
the  ccint«ntti  UHuiilly  coiisii't  of  onion- 
tnui  and  of  iL  small  knuckle  of  int«ttt  inf. 
whii:h  mostly  lies  concealed  in  omen- 
tum ut  the  Tieck  of  the  sue.  Theciiver- 
iiigs  are — 1 ,  th(>  skin ;  2,  the  ifuporti- 
cial  and  deeji  fascia  with  a  thin  layer 
of  fat  between  them;  :),  tho  fascia 
trunpversalis;  and  4,  the  )>eritoncum. 
which  constitutes  the  sac.  They  fre- 
quently, .however,  becume  tliinnod. 
adheri'nt  to  one  another,  or  jiartially 
absorbed,  so  that  the  cuntrnts  of  the 
hernia  are  merely  covereil  with  skin 
and  a  thin  layer  ot  faocia  (Fig.  31  j). 
Si/iH/iU'iiiii. — In  infancy,  the  hemia, 
its  .fpvcriiiB.  wliich  isknownbynurstwaH'-starting 
iiiLtw  n  II<Mi>itiil  (if  the  navel,"  consiHts  of  u  protrusiuD 
attheunibilicu!i,reudilyrctumingwh(m 
gi'ntle  pressiiri'  is  a|ip1icd,  and  wh«n 
1  hiinlly  lie  mistaken  for  any  other  affwtion.  It  gene- 
ms  a  .'•p>iitant">uK  cure.  In  adtdts  it  forms  a  lobular, 
■  sonielinn-M  pyrifiiriti  swcllinp.  nn  tho  lower  part  of 
winch  tin-  cicatrix  r.t  the  navel  is  seen.  It  i)ften  attainK  a  large 
siw,  m-arly  ulniiys  cxti'iirliiiir  as  it  enlarp's  downwards  tjiwards  the 
pulx's.  HUfl  is  trrijiii'iillv  in  jiatt  or  conipleti'lv  irreducible.  It  in 
Vi-ry  liable  to  b.^coiu.-  ob'sti'u.ted  an.l  lesj^  oft.-n  stningiilatsd. 

'rr'iitmeiil.  In  infants  tin-  hernia  gcneniUy  undergoes  a  spon- 
toni-ous  cnri\  but  a  ]<uii.  cimsisling  nf  a  jiiiHe  of  i'(irk  between  two 
layei's  of  lint,  may  In-  a|i]jlli-d  over  it,  and  tixinl  with  strapping  or 
an  inilia-rablMT  liatnlagi'.  In  adults,  an  utiibilical  ti-utis  or  iMindagf 
is  neci'ssarv,  or  when  thehi'mia  is  ii-rcducilile,  a  hoUow  supporting 
truss.     When  the  hernia  is  in  can-era  ted.  the  jalient  must  be  placed 
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at  rest  and  an  enema  administered.  "When  .strangulated,  an 
operation  mu»t  be  performed.  The  incision  should  then  be  made 
vertically  over  the  swelling  in  the  middle  \uu\  and  the  sac  opened 
with  care,  as  the  coverings  are  often  very  thin,  and  the  sti'icture 
divided  in  an  upward  direction.  If  omentum  presents  fii*st,  as  is 
usually  the  case,  search  must  Ix^  made  for  intestine,  and  the  latter 
returned ;  the  omentum  must  then  be  unravelled,  transfixed  with 
a  double  ligature,  tied,  cut  off,  and  the  stump  also  returned.  The 
sac  should  then  bo  cut  ofp  with  the  redundant  skin  and  the  wound 
sewn  up  with  deep  sutm-es  with  two  peritoneal  surfaces  in  contact. 
Radical  cure  is  called  for  when  a  tiniss  fails  to  keep  up  the  hernia 
and  strangulation  or  obstruction  is  fretiuently  occurring  (p.  (JDO). 

Ax  OBTURATOR  HERNIA  is  one  that  escapes  through  the  obtui-a- 
tor  canal,  i.e.,  the  aperture  left  in  the  obturator  membrane  for  the 
passtige  of  the  obturator  nerve  and  vessels.  The  neck  of  the  sac 
is  bounded  by  the  hoi*izontal  ramus  of  the  pubes  above,  and  by  the 
sharj)  edge  of  the  obturator  membrane  elsewhere ;  whilst  the 
fundus  either  protrudes  the  obturator  extenuis  in  front  of  it,  or 
passes  above  that  muscle  or  bc^tween  its  fibres  and  comes  inU)  con- 
tact with  the  pectineus,  giving  rise  to  a  slight  fulnesn  in  the  upjKT 
part  of  the  thigh  just  below  I'oupai-t's  ligjiment,  iiinnediately  Inihind 
and  internal  to  the  femoral  vessels.  Tho  coverings,  therefoio,  are 
1,  skin;  2,  superficial  fascia ;  li,  fascia  lata;  4,  pt'ctineus ;  o,  fascia 
over  the  obturator  externus.;  6,  obturator  exteinus  (sjmetimes) ;  7, 
pelvic  fascia;  8,  subperitoneal  fat;  and,  i),  i)eritonoum,  forming 
the  sac,  which  is  always  an  ac<iuin'd  one.  The  relation  of  the 
obturator  arterv  and  nerve  to  the  sac  is  variable.  The  hernia  is 
always  small,  and  generally  consists  of  the  lower  portion  of  the 
ileum,  often  of  only  a  portion  of  the  calibre  of  the  gut.  Obtunitor 
hernia  is  rare  ;  it  is  most  often  met  with  after  the  age  of  fifty, 
and  then  generally  in  women.  It  has  not  always  been  diagnosed 
during  life,  and  is  often  accompanied  by  other  herniiv. 

Sy/npfoins. — The  chief  of  these,  in  addition  to  those  of  strangula- 
tion, wliich  has  generally  bc^en  present,  are  a  slight  fulness  below 
and  internal  to  the  femonil  vessels,  ]>erhaps  not  i)erce})til)le  unless 
the  two  sides  are  compared ;  pain  down  the  inner  side  of  the  thigh 
from  pressure  on  the  obturator  nerve ;  pain  on  pressing  over  the 
obtiUTitor  foramen,  and  perhaps  some  increased  resistance  or 
swelling  in  this  region  ;  i)ain  on  rotating  the  thigh  outwards  from 
the  obturator  musch.*s,  which  are  then  i)ut  on  tin;  stretch,  ])ressing 
on  the  h(?niia  ;  and  i)ain  and  swelling  in  the  region  of  the  obturat^u' 
membrane  on  examination  by  the  rectum  or  vagina.  From  /i ///'//•<// 
htruiii  it  mav  be  known  bv  the  neck  being  Ik'Iovv  instead  of  abovt 
the  ramus  of  the  pubes  ;  and  by  the  femoral  ring  Inking  free. 

Trmtiueut.  -]l\h>  hernia  has  occasionally   been    reduced   by 
taxis,  aided  in  one  instance  by  the  hand  in  the  vagina.     But 
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Tiif th(xl  is  dangcToiis  inasmuch  an  the  j^t  may  be  injured  or  may 
be  in  a  state  unfit  to  i-etuni  into  the  abdomen.  It  is  better  there- 
foi'ii  U)  make  an  incision  siniilai*  to  that  for  femoral  hernia,  but 
tfli|^htly  longer,  and  having  divided  the  various  covering3  uud 
oix;ned  the  sac,  to  ineise  the  stricture  in  a  direction  downwanl«  and 
inwai'ds,  avoiding  if  possible  the  obtuititor  arU>ry  and  ner\-e. 
Where  tlie  diagnosis  is  doubtful  the  ring  should  be  explored  either 
in  tlie  way  deserilxnl  a})ove  or  through  an  incLsion  in  the  middle  line 
of  tlie  alMlomen,  the  hernia,  if  one  is  found,  being  in  the  latter  casm 
drawn  out  from  the  ring  from  within  the  abdomen,  after  the 
stricture  lias  Ixion  cautioiL^ly  divided. 

J)rArHJ{A(JMATK',  OK  riiitENK'  iiEUXiA,  is  one  that  protrude** 
through  the  diapluagm  into  the  thoracic  cavity.  It  ia  very  rare. 
Tlie  apertui-e  may  be  due  to  a  congenitiil  defect,  to  the  enlargement 
of  one  of  the  natural  openings,  or  to  a  woinid  or  laceration  of  the 
dia})hragm.  The  hernia  iLsually  occurs  on  the  h»ft  side,  the  liver 
tending  to  j)revent  any  protrusion  on  the  right.  There  is  no 
peritoneal  siic,  the  viscus,  which  is  usimlly  the  stomach  or  trans- 
verse colon,  escaping  into  the  pleural  cavity.  In  the  Museum  of 
St.  Bartholomew's  there  is  a  uniqut?  specimen  of  a  hernia  of  the 
omentum  into  the  pericardium,  the  resul*^^  of  a  wound. 

St/n)ptoinf<.  -In  some  cases  tli<'re  have  iK'cn  no  symptoms  ;  in  other 
eases  unnatural  fulnes>  and  abnormal  ivscmance  of  the  left  side  of 
the  chest,  with  gurgling  on  auscultation,  excessive  thii*st,  and  signs 
of  int<^rnal  str.ingulation  have  In-en  obs<Tved.  When  the  n^ult  «»f  a 
wound,  ])leurisy  or  ]>eritonitis,  or  both,  have  generally  soon  8Ui»er- 
vened  and  can-itnl  olf  the  patient.  No  treatment,  as  far  as  I  know, 
had  been  attemjitrd  until  I'ostempski  recently  i-educiHl  the  hernia 
by  incision  and  si'wed  up  tlu'  rupture  in  the  diaphnigm.  Tliis  ease 
was  successful. 

Tlu'  i:ai:kk  forms  of  hernia,  viz.,  the  ischiatir^  which  leaves  the 
pelvis  tln<nigli  the  gieater  is<*liiatic  notch  either  above  or  below  the 
j»yrifnrmis  ;  the  himlMir,  which  escajM'slK^twtHMi  the  (piadratus  lum- 
borum  an<l  external  oblique;  the  ptriinuf^  which  pr<»st.»nts  between 
the  vagina  and  the  ri'ctinii  ;  the  pudtndal,  which  escajx^s  ljetwe«.»n 
the  vagina  and  tlu'  ascending  ramus  of  the  ischium  ;  the  rfcUil  and 
ruf/i'ini/,  which  protrude  n'sj>ecti\ely  into  thest*  cavities;  and  the 
r</</n//,  which  escajn-s  through  the  linea  alba,  an\  on  account  of 
space,  only  mentiomil  to  Ih»  dismisstnl. 

IHSKASES   or  THE    UECTUM. 

("oNiJKMTAL  MALFoUMATioxs.  -ImiH-rforate  anus  is  the  only 
malformation  that  needs  consideration  heiv.  f\itiitf. — The  in- 
testinal canal  in  early  fu-tal  life  ends  at  some  little  distance  from 
tlie  surface  of  the  skin  in  a  blind  j>ouch  or  cloaca,  which  is  common 
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to  it  and  the  genito-urmaty  organs.  In  the  course  of  development 
tke  cuttincoua  tissues  (epiblast)  bocome  invaginated  towards  the 
oloacu  at  the  spot  which  is  to  be  the  future  anus.  The  interrening 
tissues  are  thou  gradually  absorbed,  and  a  communicatioD  is  thus 
established  between  the  cloaca  and  the  surface  of  the  body,  the 
inteatinal  portion  of  the  cloaca  at  the  same  time  becoming 
differentiated  from  the  gonito -urinary.  An  arrest  in  the  above 
process  of  development  is  the  cause  of  imperforate  anus.  Thus : — 
1.  Should  no  invagiuatiou  of  the  skin  occur,  the  anus  will  be 
entirely  absent.  In  such  a  case  the  intestine  may  terminate  in  a 
blind  pouch  at  a  variable  distance  from  the  surface,  a  thin  mom- 
brano  or  a  considerable  thickness  of  tissue  intervening  between  the 
skin-surface  and  the  interior  of  the  gut.  At  times  tho  intestine 
may  wtop  short  of  the  pelvin.  the  rectum  being  then  of  course 
wholly  absent.  2.  Should  invagination  occui',  hut  the  intervening 
tissues  not  1«  absorbed,  an  anui,  to  all  external  appearances 
natural,  will  be  present  but  will  be  found  to  terminate  in  a  ciil~ 
de-iw  a  short  distimce  from  the  nurfnce.  Here  again  either  a  thin 
membraDe.  or  a  considerable  thickness  of  tissue,  may  intervene 
between  the  top  of  the  tiil-de.-mr  and  the  interior  of  the  gut.  it. 
Should  tho  process  by  which  the  intestinal  canal  is  normally  cut 
olT  from  the  genito-iirinary  portion  of  the  climca  also  fail,  tho 
intestine,  i;istciid  of  ending  in  a  blind  pouch,  may  communicnto 
with  tho  bladder,  pmstiitic  ui«thra,  or  vagina.  In  rare  cases  tho 
intestine  miiy  open  in  some  other  abnormiil  situation,  as  tho 
perineum  or  groin. 

rrminwn/.— Whei-e  only  a  thin  membnine  intervenes  its  division 
is  all  that  is  nereK^nry;  but  whciv  there  is  no  appeaniiico  of  an 
anuH,  or  eviilcntly  ii  ciinsideniblc  thickness  of  tii<sues  ]>etween  the 
gut  and  the  lAiirriice,  a  vi'rticnl  incision  should  bo  made  in  the  middle 
Unc  at  the  spot  wheri<  thi'  nnus  should  hi>  normally  Hitiiatcd.  If 
tho  distended  Imwel  is  now  seen  or  fi'lt  te  bulge  in  the  wound  it. 
should  be  exposed  with  a  few  touches  of  the  knife,  and  then 
cautiously  opened  by  an  incision  made  in  titc  samo  direction  as  the 
wound.  Sh<iu!d  it  nut  bo  thus  d^scovereil,  the  dissection  must  bo 
carried  on  cautiously  in  nn  upwanl  and  backwani  direction  for  an 
inch  to  un  ini'h  and  a  half,  of  courst'  kcejiing  to  the  middle  lini'  and 
well  towards  the  nk-I'iuu  lest  the  jwriteneum  be  wounded.  If  tho 
bowel  is  di't^'ctcd  it  should  be  o{iened ;  no  attempt,  however,  should 
bo  tniide  to  bring  it  down,  but  a  bougie  passed  daily  to  prevent  tho 
wound  re- contracting.  If  not  found  in  this  waj'  the  colon  may 
lio  oiM'Ued  ill  the  left  loin  {lumbar  mlobiiny)  or  in  the  left  groin 
{iiiijttiiial  mloliiin/i),  ( )iiinions  differ  as  to  which  of  those  operations 
i^  preferabli'.  Ttu'rc  ara  advantagej4  and  disa(lvantiif;es  utt.'iiding 
each  whirh  cannot  he  here  discussed.  On  the  wh(de  the  opemtiim 
in  thi'  groin  in  my  opinion  is  the  best. 
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Mayo  Eobson  advises  ua  to  continue  tho  dissection  in  the  peri- 
iioiini,  open  tho  perit<^neum,  seek  the  end  of  the  gut,  pull  it  down, 
and  fix  it  to  the  skin.  The  only  objection  I  can  see  to  this  method 
is  the  (>xtreine  smalhiess  of  the  parts  in  the  new-bom  infant. 

Pruriti'S  axi,  or  itching  about  the  anus,  though  often  depen- 
dent upon  consti])ation,  ascAiddes,  pediculi.  eczema  marginatum, 
condylomata,  pil(>s,  or  other  diseases  of  the  rectum,  sometimes 
occurs  witliout  any  very  evident  cause,  and  has  then  been  attributed 
to  disordered  digestion  and  gouty  habit.  Symptoms, — The  itching 
is  often  intolerable,  and  is  usually  worse  soon  after  the  patient  gets 
wjinu  in  bed.  There  may  be  some  slight  cracks,  a  little  eczema 
from  the  scratching,  or  a  moist  and  reddened  condition  of  the  skin, 
but  occasionally  there  is  nothing  to  be  seen.  Treatment, — The 
cause  if  possible  should  l>o  removed.  Where  none  is  very  evident 
the  general  health  must  be  attended  to,  the  parts  kept  scrupulously 
clean,  and  nn  ointment  or  lotion  of  perchloride  of  mercurj-,  boracij* 
aci<l,  nitrat<'  of  silver,  cocaine,  &c.,  applied.  I  have  foimd  lactate 
(»f  lead,  made  by  pouring  lead  lotion  into  milk,  to  have  a  very 
beneticial  i 'fleet. 

h'issrHE  OF  TiiK  UK(TUM  is  a  small  painful  crack  or  ulcer  usually 
situated  just  within  the  anus,  and  seldom  involving  moi'e  than  the 
skin  or  mucous  membrane,  (^auses, — Almost  always  constipation  ; 
sometimes  neglect  of  local  cleanliness,  or  other  source  of  irritation. 
The  j)assage  of  an  unusually  hard  motion  is  often  the  immediate 
exciting  cause.  When  the  ulcer  is  once  thoroughly  establishwl, 
healing  is  jnevented  by  the  action  of  the  sphincter  and  the  irrita- 
tion of  its  surface  during  the  passage  of  a  motion.  Symptoms, — 
The  chief  of  these  is  pain,  the  result  of  spasm  of  the  sphincter.  It 
is  often  veiy  severe,  and  occurs  during  and  after  defppcation.  It 
may  last  for  a  few  minutes  or  longer,  even  to  several  hours,  and 
then  ceases  till  the  next  motion.  The  pain  may  not  only  be  f<dt  in 
the  anus,  but  may  be  reflected  down  the  thighs  or  to  other  parts, 
as  the  uterus,  vagina,  or  testicle.  The  motions  are  oft-en  slightly 
streak'd  with  blood,  sometimes  with  j)us.  On  examination  the 
sphincters  are  found  sjiasmodically  contnu'ted.  On  gently  evert- 
ing the  margins  of  the  anus  thr»  end  of  the  idcer  will  be  disoovennl 
usually  at  the  j)osterior  ])art.  a  small  external  pile  or  an  oedema- 
tous  fold  of  skin  whieli  is  generally  jn-esent  then  seri'ing  as  a  guide 
to  it.  Tlie  ])as>age  of  the  finger  is  attende<l  with  g^reat  pain. 
Trtafnifni.-'  In  slight  cases  the  use  of  laxatives  and  the  application 
(>]'  astringent  lotions  or  sedative  ointments  lx»fore  and  after  defreea- 
tion  may  !«'  sufficient.  If  these  fail  the  sphincter  may  be  forcibly 
dilated.  <»r  the  ulcer  divide<l  together  with  half  or  umre  of  the 
external  s])hincter  by  drawing  a  stniight  bistoury  longitudinally. 
through  thi*  base  of  the  ulcer.  The  bowels  should  then  be  kept 
mnfiiiod  fcr  foin'  oi-  fivc^  days,  ;\nv\  \W  \\vvA\m\s\\\\v^\^w\A.*>V)?Yt  soft 
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for  a  fortnight  or  longer.  Or  the  sphincter  may  bo  divided  sub- 
cutaneously  by  passing  a  tenotomy  knife  beneath  it  through  the 
mucous  mombrano  and  cutting  outwards  towards  the  skin.  Ball 
treats  these  cases  by  cutting  off  the  small  pile  at  the  end  of  the 
fissure.  This  little  operation ,  and  that  of  subcutaneous  division  of  the 
sphincter,  may  be  done  without  pain  by  painting  the  mucous  mem- 
brane with  cocaine  or  spraying  it  with  chloride  of  ethyl,  and  does  not 
necessitate  the  patient's  lying  up  for  more  than  two  or  three  days. 

1*R0LAPSUS  RECTI  is  the  protrusion  of  the  mucous  membrane  of 
the  lower  part  of  the  rectum,  and  more  rarely  of  the  muscular  coat 
as  well,  through  the  anus.  It  is  most  common  in  children,  but 
may  occiu*  at  any  ago.  The  causes  are  either  a  relaxed  state  of  the 
sphincter  induced  by  general  weakness,  residence  in  hot  climates, 
&(\,  or  excessive  straining  due  to  stricture  of  the  urethra,  phimosis, 
stones  ascarides,  constipation,  piles,  or  polypus.  Signs  and  fl'atj' 
Host's, — It  commonly  appears  as  an  in*egular  ling  of  mucous  mem- 
brane, or  when  much  is  protruded,  as  a  cylindrical  elongated 
swelling.  When  recent,  it  has  the  colour  of  healthy  mucous  mem- 
brane, but  if  not  soon  reduced  it  may  become  livid  and  congeste(J, 
in  conse(iuence  of  constriction  of  the  blood-vessels  by  the  sphincter. 
The  strangulation  may  proceed  to  such  an  extent  thai  the  pro- 
lapsed portion  may  undergo  mortification  and  slough  away.  In 
old-standing  cases  it  becomes  indurated  and  leathery  fi-om 
oxposurf*.  It  may  be  diagnosed  from  polypus  by  the  presence  of  a 
central  aperture,  and  from  intussusception  by  the  mucous  mem- 
bmne  being  continuous  with  that  of  the  sphincter.  In  intussus- 
ception a  sulcus  exists  between  the  i)rotruded  part  of  the  bowel  and 
the  sphincter. 

Trt'titrnent. — Should  the  bowel  Ik?  protruded  or  strangulated,  an 
attempt  should  be  made  to  reduce  it.  If  it  has  only  been  prolapsed 
a  short  time,  this  is  easily  accomplished  by  gentle  pressure,  the 
parts  having  been  well  smeared  with  vaseline  and  the  buttocks 
raise<l.  A\Tien  of  hmger  standing,  firm  pressure  must  be  exercised 
on  it  for  t<m  minutes  or  so,  or  the  finger  may  be  intnKluced  into  the 
orifice  and  the  lx)wol  pressed  back.  If  rciluction  fails  an<l  the  part 
is  much  inflamed,  an  ice-bag  may  Iw  applied,  and  another  attempt 
subsequently  made,  when,  if  still  unsuccessful,  nothing  remains 
but  to  allow  th(^  ])r()truded  p»irt  to  slough  off  or  to  excise  it.  If  the 
muscular  coat  protrud<'s,  no  operation  should  be  done  lest  tho  ])eri- 
toneum  be  woimded.  Having  reduced  the  bow(^l,  the  cause  of  the 
prola]>se  should,  if  possible,  be  removed,  and  to  prevent  a  recur- 
rence the  nates  may  be  strapjwd  together,  or  a  pad  and  T-bandage 
worn,  and  the  motions  passed  at  bed-time  insti'ad  of  in  the  morn- 
ing, the  patient  Ipng  on  his  side  or  back  during  defaecation. 
Astringent  lotions  or  ointments  of  sulphate  of  iron,  galls,  or  t-a\vw\\v 
should  be  applied,  or  the  mucous  memVjTaive  -^^Jax^wV  V\'Ocv  tv\\.^^\^  «^V 
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silver,  whilst  any  pendulous  fohls  t>f  skin  may  be  snip]MMl  off,  so  as 
to  cause  some  anioinit  of  contraction  of  the  anus.  In  the  lucan- 
while,  the  motions  should  he  rendered  soft  with  gentle  laxatives. 
Should  these  means,  after  being  well  persevere<l  in»  fail,  a  more 
serious  opemtion  may  become  necessary.  Thus,  portions  of  the 
mucous  membrane  may  ])e  removed  by  ligatui*o;  or  the  galvano- 
cautery  may  be  ai>plied  in  two  or  three  situations,  so  as  to  produce 
lines  of  bums  in  the  long  axis  of  the  Iwwel,  and  thus  cause  the 
mucx>us  membrane^  to  adhere  to  the  muscular  c^>at  by  inflaminati(»ii. 
TI.KMORKHOiDS  OR  PILES  are  swellings  inside  or  around  the 
margin  of  the  anus,  the  result  of  a  dilated  or  varicose  state  of  the 
blood-vessels. 

<\ni^e8. — The  ])oculiar  anatomical  ari'angoment  of  the  hoemor- 
rhoidal  veins ;  the  a])sonee  of  valves  in  them  and  in  the  veins 
through  which  they  communicate  with  the  portal  vein,  whereby 
they  have  to  sustain  tlie  wlioh*  weight  of  the  (^oliunn  of  portal 
blocKl ;  and  their  situation  between  the  muscular  and  mucous  coats 
of  the  rectiun,  s(>  that  they  receive  but  little  suppoi-t  diuing 
defapcation,  render  them  exceedingly  liable  t«  become  dilated  or 
varicose.  Anything,  therefore,  that  tends  to  congest  the  portal 
syst<'m,  and  hence  (jbstruct  the  return  of  venous  bh)od  from  the 
hannonhoidal  veins,  such  as  high  living,  habitual  consti]>ation, 
ciri'hosis  of  the  liver,  heai"t-disease,  Aiic.,  may  be  h)oked  upon  as  a 
jniMlisposing  cause  ;  whilst  anything  dctennining  local  congestion 
of  the  jiart,  siu*h  as  straining  at  stool  or  t<>  pass  water  in  cas<»s  of 
enhirgcnl  ]»rostatc  or  stricture  of  the  urethra  ;  the  j^ressure  of  the 
gnivid  uterus,  distiiub'd  colnn.  or  ovarijin  or  other  j>elvic  tumour; 
stncture  of  the  rectum;  and  the  abuse  of  alontic  jmrgatives,  may 
l)e  reganled  as  an  exciting  causf». 

PafhohH/f/.  -  lIjeiiHjn'hoids  ciniMst  at  lirst  of  -little  more  than 
dilated  veins,  but  after  tliey  have  twisted  some  time  the  blood  in 
their  interior  may  clot,  the  vein-walls  hyjiertrophy,  and  the  con- 
nective tissue  of  tiic  (lilat«'(i  vein  IxMome  infiltnitefl  and  thickened. 
If  a  pih'  is  now  cut  into,  it  jnesents  a  si)ong}'  vascular  structun*, 
and  theie  is  oft<'n  a  small  aiter\'  in  its  centre.  Piles  may  l»e 
situate<l  external  to  the  sphincter,  and  are  then  coven»d  with  skin 
[fjfrr It'll  ttr  h/.'nf/  I'i'/im)  :  or  witliin  tin*  sphimter,  when  they  are 
cov<'red  with  mucous  membrane  [infernal  ar  hhttliHy  j>iU's),  In 
niany  iu-tances,  however,  tht^y  may  Ik*  covcti-etl  in  jmrt  with  skin, 
and  in  i>art  with  mucous  membnme  (inirn/  jn'ffM).  An  (edematous 
and  swollen  <M)n«lition  of  the  nun 'o-cutan eons  fohh*  and  hyix'rtn)- 
])hi«Ml  ila]>s  of  skin  alniut  the  margin  of  the  anus,  although  not 
])n»duce<l  by  dilatation  of  tlu'  veins,  is  also  generally  sinikcn  of  as 
i)iles.  Kitrrtiai  piirs  occur  as  soft,  gl<>bular,  ]>inkish-blue  swellings, 
or  as  nuKh'rately  firm  fleshy  tumours,  or  as  littlo  more  than  loose 
hvi)ci'tr(>phied  folds  of  skin.     InUmnl  ju'lvs  also  pn^siMit  varioiu 
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torms.  They  may  consut  of  small  hfpinorrhoidal  voine,  dilated  and 
varicose,  giving  tho  muc-oua  membrane  a  dark  jmrpluih  colour,  and 
rcndeiing  it  liablo  to  befoius  pi'ulupiwd  during  dt'fa-uitiun  ;  or  they 
may  fmiu  cither  wlightly  ra:sed.  Uattish  aiul  oblong  cluvatioiia,  or 
ilintiiictly  globular  iicdunculiit«<l  uwoUiiign  (fig.  ;tl(l).  They  may 
upiKHiv  vei'v  viiMC-ular  fiiuii  the  enngcwtion  of  tlic  mucous  membrono 
i-ovi-riug  thorn,  ami  thpii  oonatitutc  tho  bloctUiiB  iiilu  ;  or  thtiy  may 
be  Hnn  and  fleshy  and  rit  u  rod(li«h- brown  colour  from  tho  thiokun- 
ing  c>r  the  inucouit  membnine,  and  thpn  do  not  rcailily  blood.  Hie 
hiOMion'hngu  in  uuunlly  arterial,  and  comca  from  tho  hiiuill  arteries 
in  thi!  iiiui'oiir)  membiiiiio.  IHIcm,  whether  external  or  internal,  are 
at  timcM  liul>le  to  become  iti flamed  luid  Hlough. 

Si/M/ili-im. — Kit-riiid /Jj7r»,  beyoml  cauMiig  wnne  aiiiouiit  of  itch- 
iiig  anil  unpleawnt  suTmat  ana   Ix   t  th 
Hymptoinx  uiite».i  iiTitat4.-d     r       fl         IT 
source  of  much  diHtroiM.     Tho  \  \a  bccou    j 
tho  pain  Itcing  nfloctod  to  tl  e  mr 
rounding  piirtM  aiul  increuHil  u 
Hitting,  Htiinding,  and  walk  t  g  Th 
luuto  Kj-mpt'RMK  uifliully  m  bail 
a  fuwthiyn,  but  iifton  leave  tl     [     -tw 
thickcniil  anil    irriliiblc,     n  1 
liable  to  it-cui-  from  time  t    ti 
Iiiltriiiil  /rli-a  are  jmxliwrtive    t 
troubi"',    tho    cliief    syiii]it  t 

whii-li  tlieygive  ri«!  Iieing  h        n 
liagt-.  iiniliiTitaUnn  and  iNun        m,  Itmih  1   ucwb 

tiucut  on  their  [irutruMiou  i    1  «i-iini  ) 

Btri<rtion  by  the  iqihinctei'.  or    t  th 

reuult  of  th<?ir  lioconiing  i  lit    od    \ih  Int  t)  u  hm  n     I   gi    wh 
.lovei'o.maylx.'pniilut^ivoif  a  1    II   t      tt      1     t        dt  tu 

tionul  Njiiiptoiiiis.  The  iimo  nttl-c         higtav        f  few 

(ln)]iH — amerjntri'ukingotth        t    ihu  tl  UkmI— t  atv    al        ^h 

Whi-ii  first  noticed,  tbo  |  tr  sio  of  tl  ]  I  s  ic«.urH  ly  I  ni  g 
di'teciitiun  ;  and  although  thet  ni  t  h  ^t  go  In  k  spo  ta  o  usiy 
they  often  ro<iuiro  n-pliieement  by  the  hngei*,  iw  otherwise  tho\  are 
apt  to  lieciime  strangidatcd  by  the  sphincter  and  in'itiited  oi- 
inflamed  from  the  chating  of  the  clothes.  Later  the  sjihincter 
lieiaiiiies  dilattid,  and  tliey  may  pnrtrudi.i  at  tinies  other  than  during 
deficeiitioii.  anil  in  hmg-standing  ftisea  the  mucous  inembnine 
liecomeH  pviiiianently  pn>la|)i9eil,  anil  tho  pile  remains  cfinstantly 
pi-otrudiil.  External  piliw  then  generally  form  in  addition  t4>  thu 
internal,  whilst  tho  mucus  exuded  from  the  parts  in  a  conntaut 
source  of  aimoyanco.  Tho  oonstitutional  Hymptoms  to  which 
the  loss  of  bluud  and  tho  [Niin  and  irritation  may  give  rise 
are  pallor,    palpitation,   Lrjath'  •  ■  ■•  •    i      >  - 
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Fi'oiii   the  i-eflex  character  of  the  pain  the  patient  may  refer  the 
symptoms  to  other  organs,  as  the  testicle,  bladder,  kidneys,  or  uteruv. 

Diaptosis. — External  j^'^^f^  may  be  readily  diagnosed  from  condy- 
lomata, polypi,  and  carcinoma  by  the  characters  already  given. 
Internal  piles  luay  be  suspected  fix)m  the  above-mentioned 
symptoms,  and  if  not  i)rotruded  they  may  generally  bo  brought 
into  view  by  asking  the  patient  to  bear  down  as  if  to  defaxsate, 
whilst  the  Siu-geon  makes  gentle  traction  on  the  mai*gin  of  the 
anus.  If  this  does  not  succeed  and  the  bowel  is  loaded  an  enema 
should  lii-st  be  given.  I'^xamination  with  the  finger,  unless  the 
Sturgeon  has  had  some  experience,  fails  to  detect  the  pile,  as  when 
neither  inituted,  inflamed,  nor  ja-otruded  it  is  soft  and  flaccid,  like 
the  rest  of  the  mucous  membrane. 

The  treatment  of  piles  may  be  divided  into  the  palliative  and  the 
radical. 

Th<»  palliativv  treatment  consists  in  employing  such  means  as  are 
calculated  to  relievo  tlu»  congestion  of  the  hsemorrhoidal  veins. 
Thus  constipation  must  be  combaUnl  by  the  use  of  such  hkxatives 
as  the  confection  of  seiuia,  compound  liquorice  powder,  the  liquid 
extract  or  cuixiial  of  cascara  sagrada,  or  Pullna  or  FriedrichshoU 
waters ;  whilst  strong  piu-gatives,  especially  aloes,  high  living,  and 
alcoholic  stimulants,  should  be  avoided  and  the  secretions  of  the 
liver  ])romoted  by  exorcise.  Where  there  is  haemorrhage,  the  tinc- 
ture of  hamamclis  or  of  stool  will  be  found  very  u.seful.  Ix>cally, 
the  pai-ts  should  bo  kept  scruj)ulously  clean,  and  astringed  by  such 
applications  as  the  liquid  extract  of  hamamelis,  the  .coiu]>ound 
ointment  of  galls,  or  lotions  of  sulphate  of  iron,  acetate  of  lead,  or 
tannic  acid,  passed  through  the  sphincter  ;  or  by  injections  of  ice- 
cnld  water,  to  which  tincture  of  hamamelis  may  be  added.  When 
the  i)ilt;s  arr-  inflamed,  the  ]>ationt  should  i*est  in  bed  with  the 
buttocks  raised,  an  i(!0-bag  or  hot  poidtico  should  Ix^  ajiplied,  and  a 
morphia  supjMjsitory  intro<lucod  into  the  [i^ectum.  Wheiv  coagu- 
lation has  taken  i)lace  free  incision  into  the  pile  and  turning  out 
the  clots  will  ;;ive  relief. 

The  ntdinil  treatment  consists  in  removing  the  piles,  but  shoidd 
only  be  roorted  to  when  palliative  measures  after  a  fair  trial  have 
failed,  or  wlien  the  piles  are  more  or  less  constantly  down.  It  nt*eil 
•i..;Mly  1m'  said  that  no  oiH'ration  should  be  i)erfonnwl  when  they  are 
m«"rt'ly  symptomatic  of  some  more  s<.'rious  disease,  as  stricture  or 
cancer  of  the  rectum,  enlargi'ment  of  the  prostate*,  or  disease  of  the 
uterus,  bladder,  or  liver,  or  are  the  result  of  j>regnancy.  The 
method  of  removing  the  piles  differs  acconling  as  they  are  external 
or  internal. 

Kxttrual  piltif  may  be  simi)ly  snipped  off  with  the  scissors,  care 
bein^'  taken,  however,  not  to  remove  too  much  of  the  integument 
lest  troublc8onw  contraction  ol  t\ie  auaV  oT\^vi<i  ^^Vov^^i  vsaaja^* 
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Iiiivnutl  jiiUd  may  bo  treated  by  ligature,  the  clamp  and  cuutery, 
crushing,  iDJectioiis  with  carbolic  acid,  excision,  or  the  a])plication 
of  nitric  acid.  Whiitover  method  is  employed  a  purgative  should 
be  given  the  day  before,  and  the  rectum  cleared  on  the  morning 
of  the  operation  by  an  enema;  and  after  the  patient  is  under 
the  influence  of  the  amrsthetic,  the  anus  should  be  forcibly 
dilated  to  bring  the  parts  well  into  view,  and  to  paralyse  the 
sphincter. 

If  the  ii'yature  is  employed,  the  most  prominent  pile  shoidd  be 
seixed  with  the  pile-forceps  or  pile-hook,  and  the  mucous  membrane 
incised  with  the  pile-scissors  at  its  junction  with  the  skin,  so  as  to 
detach  the  pile  and  mucous  membrane  from  the  anal  margin.  A 
carbolized  silk  ligature  should  then  be  placed  in  the  groove  thus 
formed  and  tied  tightly  around  the  undetached  base  of  the  pHe, 
taking  care  to  include  as  much  of  the  mucous  membrane  above  the 
l>ile  as  j)()8sible.  The  greater  part  of  the  pile  having  been  excised, 
the  ends  of  the  ligature  are  cut  off  and  the  stump  of  the  pile 
returned  after  the  others  have  been  treated  in  a  similar  way.  The 
parts  should  be  thoroughly  dusted  with  iodoform,  a  morphia 
suppository'  passed  into  the  anus,  and  a  large  pad  of  iodoform 
wool  applied  and  secured  in  situ  by  a  T-bandage.  The  bowels 
should  be  kept  confined  for  four  or  five  days  by  small  doses  of  opium 
combined  with  tincture  of  ci^techu,  and  then  oijoned  by  castor  oil 
or  an  enema  of  olive  oil.  Should  retention  of  urine  occur,  as  is  very 
common  after  oixjrations  on  the  rectum,  it  should  be  relieved  by 
passing  a  soft  catheter.  The  ligatures  generally  come  away  about 
the  ninth  to  the  eleventh  duv. 

CUtnip  and  rauteri/, — A  i)i!e  having  l)een  seized  with  the  forceps, 
the  clamp  is  Jippli(*d  to  its  base,  the  pile  shaved  off,  and  the  raw 
suiiace  cauteriz(»d. 

If  criishiny  is  employed,  the  pile  is  drawn  into  the  crusher,  which 
is  then  screwed  tightly  home,  the  pile  cut  off,  and  the  crusher 
removed  after  a  minutt?  or  two. 

Kxrision  has  of  late  boL^n  extensively  (;mi)loyed  by  some  surgeons. 
It  consists  in  dissecting  away  the  piles,  tying  any  art-eries  that  bleed, 
and  bringing  down  the  mucous  membiune  and  securing  it  by  sutiux^ 
to  the  anal  margin. 

Injerfioiti  of  rarbulir  acid, — The  stivngth  usually  euipK>y(.»d  is 
half  a  drachm  of  the  acid  to  a  drachm  (»ach  of  glycerine  and  water, 
four  or  five  minims  beting  thrown  into  the  centre  of  the  pile  by  a 
hyi)oderuiic  syringe.  The  process  has  to  be  repeat^nl  several  times, 
and  takes  some  weeks  to  effect  a  cure. 

Nitric  acid  is  a  useful  and  efiicient  application  for  the  sessile  vas- 
cular pile,  and  should  be  applied  with  a  glass  rod  through  a 
speculum,  and  any  excess  of  acid  removed  by  a  weak  alkaline 
loticn. 
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An  iscHio-BECTAL  ABSCESS  (Fig.  317),  is  one  that  forms  in  the 
looso  cellular  tissue  in  the  ischio-rectal  fossa,  and  should  be  dis- 
tinguished on  the  one  hand  from  the  small  abscesses  which  may 
occur  round  the  margin  of  the  anus  in  the  cutaneous  folds  {perianal), 
and  on  the  other  hand  from  the  abscesses  which  may  form  between 
the  mucous  and  muscular  coats  of  the  rectum  or  round  the  gut  in 
the  pelvic  cellular  tissue.  The  cause  of  ittchio-rectol  abscess  it$ 
inflammation  around  the  rectum  {iterij/roctiiis)  The  inflammation 
may  be  due  to  pei-foration  of  the  mucous  membrane  by  a  fish-bone 
or  other  fomgn  body,  followed  by  ulceration  and  the  escape  of 
fajcos  into  the  ischio-rectal  fossa ;  or  it  may  be  due  to  injury  from 
without,  as  a  kick  or  blow.  In  tubercular  subjects  abscess  is 
common  from  very  slight  causes,  and  is  probably  then  the  result  of 
the  breaking  down  of  a  local  deposit  of  tubercle.  The  symptomM 
vary  according  as  the  abscess  is  acute  or  chronic.  The  acute  begins 
with  pain,  which  soon  becomes  throbbing,  and  is  followed  by  swell- 
ing and  redness  on  one  bide  of  the  anus,  and  later  by  fluctuation. 
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In  the  chronic  the  synii)toiiis  nmy  be  ho  fsligbt  an  to  e8cu])c  notice 
till  tliu  abscess  bui-sts  into  the  bowel  and  the  pus  ertcajies  by  the 
anus.  Tretiiment. — An  carlv  incision  should  be  made  in  oixler  to 
prevent,  if  possible,  the  abscess  bi'caking  into  the  bowel  and  a 
fistula  rcsidting.  The  incision  should  be  free  and  of  a  T-shajw,  to 
secure  a  free  v(»nt  for  the  discharge  and  promote  the  healing  of  the 
abscess  from  the  bottom,  lest  the  abscess-cavity,  as  is  very  frefjuently 
the  case,  from  the  constant  action  of  the  8i)liincter,  degenerate  into  a 
fistula  (Figs.  318,  319,  and  320). 

Fl8Tl-L.v  IN  ANO  is  a  fistulous  track  by  the  side  of  the  rectum. 
Three  forms  are  described: — l.The  rwnpfete  (Fig.  318),  in  which 
the  fistula  ojK^ns  internally  into  the  lectuni,  and  externally  on  to 
the  skin  ;  2.  The  hfiitd  cxVrual  (Fig.  320),  in  which  it  only  opens 
on  to  the  skin;  and  3.  The  hliml  internal  (Fig.  319),  in  wliich  it 
only  oi)ens  into  the  bowel. 

The  c(riu}iUiv  (Fig.  318)  is  by  far  the  most  common  form.  It 
K<>nemlly  extends  obli([uely  upwanls  on  one  side  of  the  anus  and 
**pens  int(»  the  l)owel  Ix'tween  the  external  and  internal  sjihincters, 
^^  it  may  take  a  curved  ctmrse  around  thtj  bowel  and  then  o|)euinto 


it  {the  hoTKthot  fitiuia).  Prequentlv  it  oxtonds  xep  bryomi  tiw  in 
teiiial  opening  by  the  sidp  of  the  rectiiin  in  tho  f*inn  «i  ii  fuUdt'iif ; 
or  it  may,  though  very  nirely,  i.peii  into  thi'  Imwi'l  ncvotwl  ini'liPM 
above  the  anu».  In  rare  in8taiit*s  theiv  muy  hf  two  iiilt'niiil  o]n>n- 
ingB.  Set.'ODdary  (istulic  bmnehing  uS  fmiii  lht<  iiiitjii  tiHiiilii  un< 
u[t«u  found  biuTowiiig  boneuth  the  skin  of  the  iH'niiciim  iiiul  lnitt<n-k, 
uiid  oometimeB  opeuiiig  at  a  consideniblo  dintimiv  fiinii  tlii<  iiiiU!'. 
The  external  opening,  hovever,  id  usuiilly  iilHiut  half  iin  ini^h  fii'in 
the  anus;  but  it  may  be  a  greater  distttni.*e  from  it;  or  I'liixe  t»  it, 
and  then,  perhaps,  hidden  by  tho  loose  foldn  of  skin.  It  iniiy  1k> 
little  more  than  u  minute  hole  exuding  a  slight  inoi«tun> :  or  it  nmy 
be  encircled  by  a  ring  of  granulutions,  and  the  nkiii  in  itw  neigh- 
bourhood may  be  red  and  brawny.  Tho  fistiilouw  tiiick  it-nilf  will 
generally  be  found  lined  witli  a  smooth  sliiniiig  ijii'iiibruiir,  iiinl  iin 
walls  induratc^l  when  it  has  existed  sonio  tiiiu'. 

Cauift. — A  Jistwla  is  generally  the  result  either  of  thu  ImrHling  o( 
an  iachio-reutal  aliriceHS  into  the  bowel,  oi'  on  t^i  theckin,  nv  in  Uith 
directionK;  or  of  uleunition  or  jiyrf oration  of  tho  [liuimiiih  iriiinibnirio 
iind  the  oxtoiiHiuii  of  thu  uleerativo  tmck  downwuiilH  towuiiU  thi' 
skin,  which  it  may  oi-  may  not  iionutniti'.  It  in  ottjui  witn  in 
phthinitul  subjotts,  and  occurs  as  a  coiiijiliriitioii  of  iancci-iiii>-  atiil 
other  strictuR's  of  the  rut-tuni.  TUc>  twc)  chief  iviison-  why  tlio 
fistula  docs  not  clcisc  are  the  coiintant  iiioveiiicnts  of  tlie  rt]ihini'ti'i- 
and  the  escape  of  fungal  niiitt«r  inti)  it. 

Si/mploia».  I'ne.isiniws,  pain  or  tcndcnii-sHolt  li<- parts,  i'r.|iiM'iiil]y 
on  defiecatiuu  and  movement;  iiioiit  w  less  lotistiint  iliwImiKi' of 

jius  or  purulent  fluid  from  the  extittiul  o]Hniing;  iM-ajH'  of  fii h 

where  tho  Qntula  is  complete,  or  a  di»:luirge  cif  pus  friitn  tho  IhiwcI 
if  the  lisluk  in  of  the  blind  internal  variety ;  nn-iitnl  worry,  nuxicl.y 
and  depresidun  ;  at  times  exacerbation  of  tlieinfluniniation  with  piiiri 
and  inureased  discharge;  und  probably  the  history  of  it  pi'ovioiiHiib 
scew  having  formed  in  the  ischio-rcvtal  fossa. 

DiaijiiotU. — In  the  mmjikir  earieli/  (Fin-  ;!1K;  thi>  iliiigii"»iM  ;« 
readily  made  by  passing  a  priilx-  up  the  listulu  into  Ui<-  IhiwcI,  iiriil 
by  feeling  the  intcraal  opening  (which  liiLssoiiietimi'i-  III'-  (oipii  "f  a 
small  depression  in  the  centre  of  a  slight  )mpillii-liki-  i-iniinTnej 
with  the  linger  in  the  rectum.  In  the  lilin'l  iiil-nml  'Kig- '"";  " 
Mtift  spot  in  the  centre  of  an  induratiNl  jjortion  of  tli<'  ti-su---  bv  lljn 
side  of  the  anus  wiU  be  felt,  and  prolmhly  an  iiidiii^it.il  tnu  k  will 
be  detected  leading  from  this  t^iwai^li'  the  \kiii\.  Th"  int'iiml 
opening,  which  haw  the  cliarju-ters  giv(-n  iilB.ve.  will  ]*■  rljwoi.-i.il 
just  within  the  anus  on  jiahsing  the  tiii;!<-r  iiilo  fie- iwIiiin,  Ii>Io 
this  opening  a  bent  probe  muv  U-  [kl-m-iI,  utid  il-  I'ti'l  iii!<'l"  t>i  yi; 

jert  under  th..-  w.ft  ^nA  on  th^-  -kin--rirfii-''.     Ir.  tj,-  ',/.,.-/ . .' -/ 

(Fig.  3M)  the  jffotw  caTinot  U-  ri.i..l-  to  .  nt.t  fh-  l-».  1  -i,  1-  jr,,. 
possci  up  the  listula,  and  no  inf;ni:il   oix'iiji.-  '.i-.   I.'    M)  in  Hn. 
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rectuni  by  the  tingor.  In  all  cases  the  rectum  Hhould  be  carefully 
exauiined  to  exclude  stiicture  or  cancerous  disease.  From  urinary 
iistulae  trackiuj^  down  towaixls  the  anus  a  fistula  in  ano  is  readily 
distinguished  by  the  cbamcters  given  al)ove,  and  by  the  absence 
of  lu^thrjil  and  bladder  ti'ouble,  and  by  no  urine  escaping  through 
the  fistula. 

Treatmtht. — Although  in  exceptional  instances  fistuhe  have 
closed  spontaneously,  an  ojieration,  as  a  rule,  is  required.  Before 
opei*ating  for  fistula  tlie  chest  ought  always  to  be  examined,  since, 
should  tubei'cle  in  the  lungs  be  discovered,  no  operation  should  be 
done  unless  the  tubercle  is  in  (juite  an  early  stage.  The  urine 
shoidd  also  Ix^  tested  for  albumen,  and  the  absence  of  stricture  or 
cancer  of  the  rectum  detennined.  Operation. — A  director  should  be 
passed  through  the  fistida  into  the  bowel,  and  it«  point  hooked 
down  and  brought  out  at  the  anus  by  the  index  finger,  which  ha« 
been  passed  up  the  rectuni.  The  bndg<3  of  tissue,  which  sometimes 
includes  the  external  si)hincter,  is  then  divided  by  running  a  curved 
bistoury  along  the  director.  The  upward  pi-olongation  of  the  fistula 
beyond  the  internal  opening  (Fig.  .'3 IS)  should  next  be  laid  com- 
pletely open  into  the  cavity  of  tlie  bowel.  A  careful  search  should 
now  be  made  with  a  i)robe  for  all  secondary  fistulae  or  lateral 
sinuses,  and  these  laid  freely  open.  The  lining  membrane  of  the 
fistula  should  next  Ix'  destroyed  l)y  sconng  it  with  a  bistoury,  or 
scraping  it  with  a  Volkniann's  spoon,  as  otherwise  the  fistula  is 
apt  to  re-form.  The  wound  should  finally  be  filled  with  iodoform 
wool,  and  a  jmd  and  T-bandage  api)lied.  When  there  have  been 
secondaiy  fistulae  extending  widely  into  the  suiTOunding  tissue,  I 
liave  succeeded  in  gi-eatly  lessening  the  time  of  healing  by  cutting 
completely  away  the  lining  nieni))ranc  of  the  outh*ing  portions  and 
bnnging  the  raw  surface's  together  by  suture. 

After  the  oi>eration  the  bowels  should  be  ki^pt  confined  for  about 
four  or  five  days  with  small  doses  of  ojiiuiii.  and  then  i-elievcMl  by 
castor  oil  or  an  enema.  Tln^  wound  should  1h»  dn»ssed  daily  with 
iodofonn  wool  lightly  jursscd  into  it  to  ensure  its  healing  from  the 
Ix^ttom.  When  the  internal  oi)cning  is  very  high  up  a  stout  liga- 
ture may  Ix^  ]»assed  and  made  to  cut  its  way  out,  the  fistida  healing 
iK'hind  it.  But  as  this  takes  a  long  time,  it  is  Ix-tter  to  iinluce  the 
fistula  in  this  way  to  i-easonable  limits  and  then  divide  it.  Tlie 
hliiiil  fjttnud  jind  the  hit  ml  infmni/  should  as  a  rule  Ix?  converted 
into  comi)lete  fistuUe  by  forciii;;,  in  tlie  foniier  ease  a  dii-ector  up  the 
fistula  into  the  bowel,  and  in  tlie  latter  by  cutting  through  the  skin 
on  the  i)oint  of  a  bent  jn'obe  hooked  into  the  internal  opening,  and 
made  to  project  under  the  skin.  Uoth  are  then  treated  as  a  com- 
idete  fistula.  In  some  cases  of  blind  extenuil  fistuhe  a  free  T-shaped 
incision  will  suffice  with(»ut  cutting  through  the  sphincter  or  enter- 
ing  the  rectum. 
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PoLYl>i  geuerally  occur  as  pediuiculated  growths  spriuging  from 
the  submucous  tissue,  usually  of  the  lower  jmrt  of  the  rectum. 
They  vary  in  size  fi'om  a  i)ea  to  a  cheny,  and  in  eoloui*  from  white 
or  jude  pink  to  a  deep  red.  The  two  chief  forms  are  (1)  the  $o/t  or 
rascidar^  which  show  microscopically  an  adenomatous  structure  with 
at  times  some  amount  of  myxomatous  degeneration ;  and  ai-e  most 
common  in  children  ;  and  (*2)  the  hard  or  fibrousy  which  are  more 
rai*e  and  generally  occur  in  adults. 

tSymptvms. — Polypi  are  the  commonest  cause  of  bleeding  from 
the  i-ectum  in  children,  the  blood  escaping  not  only  during  but  also 
after  defaecation.  When  low  down  they  cause  straining,  perha])s  a 
mucous  discharge,  and  pain  after  defaecation  from  being  caught 
in  the  sphincter.  When  large  they  may  produce  prolapse  or 
intussusception.  Small  polypi  beyond  the  i-each  of  the  sphincter 
may  cause  no  symptoms.  They  are  usually  detected  by  sweeping 
the  linger  well  round  the  rectum,  the  examination  being  best  made 
after  the  bowels  have  been  emi)tied  and  the  polyi)Us  brought  down 
by  an  enema. 

The  treatment  consists  in  ligature  of  the  pedicle,  followed  by  ex- 
cision of  the  gi'owth.     They  do  not  recui*. 

Villous  tumours  of  the  retum  are  rare,  and  are  most  frequently 
met  with  in  patients  over  forty  years  of  age.  They  have  a  papillo- 
matous structure,  and  spring  from  the  mucous  membrane.  Fre- 
quent haemoiThages  and  the  passage^  of  a  glairy  mucous  discharge 
are  the  chief  signs.  EemovaJ  is  the  treatment.  They  are  apt  to 
recur  and  then  to  Ix^come  malignant. 

Stricture  of  the  rectum  may  be  divided  into  the  simple  and 
the  malignant. 

1.  The  simple  or  fibrous  stricture  mav  be  caused  bv  the 
fibroid  contraction  of  inflammatory  products  in  the  mucous  and 
submucous  coats,  or  of  cicii trices  following  simple,  syphilitic,  or 
dysenteric  ulceration ;  by  injury,  or  oi)onition  on  the  bowel;  or  it 
may  be  the  result  of  jwlvic  inflammations  {pvri-  or  pari-nuiritia). 

l\dholo(jy. — The  stiicturo  is  generally  situated  from  one  to  two 
inches  fiom  the  anus,  but  may  occur  at  any  ]mi't.  It  may  involve 
only  a  narrow  ling-like  poition,  when  it  is  called  annidar ;  or  it 
may  include  an  inch  or  more  of  the  ^ut,  when  it  is  sometimes 
spoken  of  as  tubular.  The  strietiued  jjortion  of  the  bowel  consists 
in  gi-eat  i)art  of  fibrous  tissue.  The  syphUitit:  variety  is  often  com- 
bined with  condylomata  or  ulceration  about  the  anus,  and  the 
mucous  membrane  between  the  anus  and  the  strictiu'e  is  frequently 
ulcerated.  The  bowel  above  is  generally  tlisU?nded  with  fieces,  the 
muscular  coat  hypertrophied,  and  the  mucous  membrane  ulcerated ; 
whilst,  in  the  neighbourhood  of  the  stricture,  the  coats  aie  often  so 
thin  that  the  least  force  causes  them  to  give  way.  EistvvW  cillt^l'^Ysw 
below  the  Btricture,  and  hoomorrhoida  are  a  ii<ic\ufiT\\.  ^io\^^Qiv^^o^««^ 
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Symptoms  and  diagnosia, — ^Pain  and  difficulty  in  paseiug  a  motion, 
constipation,  and  later,  constipation  alternating  with  diarrhoea.  The 
motions,  whenthestrictiu'eisneartheanus.becomesmall,  ribbon-like, 
and  streaked  with  discharge.  There  is  a  f i-equent  desire  to  defaecate, 
but  little  passes  except  wind  and  discharge,  and  the  bowel  feels  as  if 
it  had  not  been  emptied.  In  tight  stiictures  or  in  strictures  with 
iilceration  fistula?  may  sometimes  fonu  about  the  anus,  and  the  patient 
gets  woni  out,  and  after  many  years  jwrhaps  of  suffering  may  die  of 
an  attack  of  peritonitis  or  obstruction .  The  stricture  is  readily  detec- 
ted on  iMissing  the  finger,  but  is  often  so  tight  that  only  the  tip  can 
be  got  into  it.  When  this  is  the  case  on  no  account  should  the  finger 
bo  passed  through  it,  as  the  slight  force  of  passing  the  finger  may 
mpture  the  attenuated  walls  and  peritonitis  and  death  laay  follow. 

Treatment, — As  a  nile,  gi*adual  dilatation  by  means  of  bougies,  of 
which  the  soft  flexible  ones  of  Mr.  Go<^dsall  are  i)erhaps  the  best, 
should  be  Hi-st  attempted,  and  will  generally  be  successful ;  but  the 
stricture  must  be  kept  dilated  by  the  subsec^uent  occasional  ])assage 
of  a  bougie.  In  i^xceptional  caf^es,  where  the  strictiux?  is  very 
n^sistiint,  a  bougie  may  Ixj  tied  in.  Where  the  jMirts  are  much 
nddle<l  by  fistula?  a  division  of  the  stricture  may  be  nc»cessjiry. 
This  may  be  done  by  what  is  calleil  internal  or  extc.»nial  lintar 
Itroctotumy.  In  the  former  operation  the  knife,  guided  by  the 
finger,  is  introduced  through  the  stricturts  which  is  then  divided 
in  a  postenor  dir(»ction ;  in  the  latter,  the  stiicture,  together  with 
the  external  sphincter  and  other  intervening  soft  paints,  are  com- 
l>letely  dividetl  down  to  the  coccyx. 

2.  Malkinant  ou  CAXCEiious  STUicTURE.-  /'(i^/io%y.— Cancer 
in  all  its  fonns  may  occiu*  in  the  ix»ctum,  but  the  most  common  is 
a  variety  of  carcinoma  known  as  the  columnar  or  adenoid.  It 
occurs  either  as  a  fungating,  more  or  less  distinct  tumoui*  ja-ojectiiig 
into  the  lumen  of  the  bowel,  or  as  a  lann'nsir,  nodular,  or  ring-like 
intiltnition  of  its  coats.  In  either  C4ise,  it  is  at  first  covered  by 
aj)piU'ently  unaltered  mucous  membmne,  which,  however,  is  sooner 
or  lat<T  destroyed  by  ulcenition,  leaving  an  ulcer  with  an  imeven, 
proliferating,  or  excavated  surface,  evei'ted  edges  and  an  indurated 
bas<^  As  the  disease  extends  it  involves  the  muscular  coat,  and 
su])se<iuently  the  surrounding  structiux?s  and  organs,  gluing  them, 
as  it  w(;re,  to  the  rectum,  and  finally  converting  the  whole  into  a 
cancerous  mass.  The  lymphatic  ghmds  in  the  jKjlvis,  and  later  the 
inguinal  glands  and  others  more  i*enioved,  become  affected,  and  the 
carcinoma  may  finally  Ik)  disseminated,  secondary  growths  Ix.'ing 
moi-c  especially  met  with  in  the  liver.  The  st/iniitom8  ai*e  often  ver>' 
insidious.  At  first  there  may  Ix'  mei"ely  some  luieasiness,  hardly 
amounting  to  jMiin,  about  the  aniLs ;  then  moix»  or  less  jKiin  on  do- 
fa&cation  is  noticed :  the  fajces  mav  be  stix»ak<'d  with  mucus  or  with 
blood;  and  a  aliiny  dischiirgo  uvAy  \isi  vtvi^wV.    \iMXvi\  N^swi  \s\QiVi\viv& 
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become  tonall,  flattened,  or  pipe-like  when  the  stricture  is  near 
the  anus,  or  Acybalous  when  some  distance  above.  The  patient 
8trains  at  stool,  and  feols  as  if  his  bowel  had  not  bron  emptied ; 
then  there  is  cunstipiition  altonmting  with  dian'h<i;a,  and  an  offen- 
sive sanious  discharge.  Kniaciation  and  cachexia  now  come  on, 
with  more  local  jwiin,  and  the  jmtient  dies  of  exhaustion,  ])eritoniti8, 
or  during  an  attacrk  of  acute  obstruction. 

The  diagnosis  can  only  Ix)  arrived  at  by  a  local  examination.  The 
anus  generally  appears  healthy,  though  probably  patulous,  and  a 
healthy  strip  of  mucous  membrane  generally  exists  between  the 
anus  and  the  growth.  "NMien  the  growth  can  be  felt,  its  indurated 
base,  and  when  ulceration  has  occiured,  the  everted  edges  of  the 
ulcer,  and  the  sanious  and  foul  discharge,  i*ender  the  diagnosis 
j^nerally  easy.  "When  Iwyond  the  roach  of  the  finger  it  may  at 
times  Ix?  brought  down  by  asking  the  (Mitient  to  strain.  The  fim- 
gating  form  may  l)e  mistaken  for  a  villojis  gi'owth ;  the  aniudar, 
for  a  simple  fibrous  stricture.  A  Hi  ions  tjrowth  may  be  distingiiished 
by  its  velvety  and  supple  feel,  by  its  not  ulcerating  and  breaking 
down,  by  the  absence  of  induration,  by  the  discharge  being  thin 
and  mucoid,  the  blood  bright  and  small  in  quantity,  and  the 
rectum  not  fixed,  and  by  the  duration  of  the  <ljsease.  A  filtrons 
stricture  may  bo  known  by  its  longer  dui*ation,  by  iK'ing  less  indu- 
rated than  the  cjinc(?rous  form,  by  the  bowel  not  being  fixed,  and 
when  due  to  syphilis,  by  the  al)s<>nce  of  a  healthy  strip  of  mucous 
meinl)rane  betwH*n  the  growth  and  the  anus. 

Trpntint-nt.  -Tf  the  disease  is  seen  sufficiently  early  and  l)efore  it 
has  involved  th«»  sun*ouniUiig  jwirts,  if  it  is  not  situatwl  too  high  up 
the  rectum,  and  if  th«»  gi.*nend  condition  of  the  ]uitient  is  otherwise 
favourable,  excision  of  the  gi-owth  with  the  lower  end  of  the  rectiuu 
should  l)e  undortaken,  as  in  this  way  tlio  whole  may  l)e  removed, 
and  not  without  reasonable  ho]>e,  in  some  of  the  less  malignant 
fonns  of  the  disease,  of  its  not  returning.  Some  cases  have  Iwen 
reported  where  it  has  not  done  so  for  upwards  of  four  years.  Pre- 
vious to  removal  of  the  rectiun,  1  now  invariably  i)orform  inguinal 
colotomy,  since  after  this  oi>eration  there  is  less  risk  of  the  woimd 
left  by  tin*  excision  l)ecoming  septic.  Whei-e  removal  se<»ms  im- 
l)racticable,  or  othei-wisf.»  unatlvisable,  such  i)alliative  measures 
shoiddlx"  ado])ted  as  may  render  the  last  few  months  or  years  of  the 
patient's  life  as  comfortable  as  possible.  Tlius  the  lH>wels  should  be 
kei)t  g»»ntly  relaxwl,  the  diet  regulated,  and  the  j)ain  relievfnl  by 
moi-phia  sui)positories.  In  this  way  the  patient  cm  often  follow  his 
occupation  in  comparative  comfoi-t  and  with  little  inconvenience. 
Should,  however,  there  bo  veiy  frecjuent  calls  to  defiecate,  much 
pain  and  ii'rittition  on  the  passage  of  fax?es,  or  obstruction  threaten 
or  have  already  oiH-urred,  colotomy  should  be  i)erfonned  (p.  oH3). 
Tliis  opoi-ation  should  not,  as  L**  too  frequently  the  case, be  re'^v<l$iL 
moi-ely  08  a  last  resource,  to  be  undertakcvi  >n\v^\\  vi^i^^^s?OL^\vi\w\i»A 
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como  on,  as  then  the  danger  of  the  operation  is  greatly  increased. 
Nor  shoidd  it  bo  undertaken  in  every  instance,  since  the  incon- 
venience cau8e<l  by  the  cancer  is  not  always  sufficient  to  justify  the 
|)atient  undergoing  the  risk. 

Excisiox  OF  THE  iiEUTiTM  may  be  porfonned  if  the  finger  can 
be  passed  boyond  the  growth ;  if  the  growth  is  movable ;  if  the 
glands  are  not  involved,  and  if  the  patient  is  otherwise  fairly 
healthy.  The  patient  having  been  placed  in  the  lithotomy  position 
and  a  staff  introduced  into  the  bladder,  a  curved  bistoury  should  be 
passed  along  the  finger  up  the  rectum,  and  its  point  made  to 
emerge  near  the  coccjTt,  and  the  intervening  tissues  cut  through 
in  the  middle  line.  By  this  incision  a  free  exposure  is  obtained. 
Tiateral  incisions  are  next  made  on  each  side  of  the  anus,  meeting 
in  front,  and  the  bowel  is  rapidly  cleared  either  with  the  finger  or 
with  the  handle  of  the  sc^ili)el  from  the  tissues  of  the  ischio-i-ectal 
fossji.  The  lower  part  of  the  rectum  is  now  dissected  more  carefully 
from  the  lu-ethra  and  prostata,  and  when  it  has  been  sufficiently 
fi-eetl,  the  ecraseur  is  placed  above  the  gi^tjwth,  nnd  the  rectum 
removed,  care  being  tiiken  that  the  cord  when  tightened  is  not  pulled 
down  below  the  spot  where  it  is  intended  to  sever  the  bowel.  If  pre- 
fen*ed  the  scissors  muv  1)0  substituted  for  the  ecraseur,  the  vessels 
l)eing  then  tied  us  they  are  cut.  When  the  growth  does  not  involve 
the  whole  of  the  bowel,  a  strip  of  inucMnis  membrane  should,  if 
possible,  b(^  left.  The  wound  should  l)e  jdugged  for  twenty-four 
hours  with  ifKloform  gauze  if  there  is  much  oozing,  and  the  parts 
subsequently  irrigated  frequently.  ^Fore  of  the  rectum  may  l)e 
it^moved  by  resection  of  the  c(M'cyx  and  lower  part  of  the  sacrum,  the 
incision  extending  kickwards  and  to  the  left  side  (AVwAr/Aop^m^/o/*). 

Diseases  of  the  Urinary  Organs, 
surcjical    diseases    ok    the    kidneys. 

Xephritis,  or  inflammation  of  the  kidney,  as  met  with  in  sur- 
gical practice,  is  conimimly  the  result  of  long-standing  disease  of 
the  bladder,  nrethra,  or  i>rostate,  or  of  the  imjmction  of  a  calculus 
in  the  ureter  or  jielvis  of  the  ki<lney.  Tniumatic  nephritis  has 
alreailv  In'on  alhuled  to  under  Injur  If  a  (>f'  thr  AMomcH, 

The  inflammation,  when  secondary  to  other  diseases  of  theurinarv 
or;^:nis,  may  ])0  ju'oduced  in  st^veral  ways.     Thus,  it  may  lie  due  to 

1.  Tension  in  the  tubules  of  the  kidney,  resulting  from  ol)struc- 
tion  to  the  overflow  of  m*ine  c(ms<Hiuent  uptm  long-standing 
stricture  of  tho  urothra  or  prostatic  enlargement.  Tnder  these 
circumstances  the  inflammation  falls  chielly  on  the  cortical  and 
medullar^' substance  of  the  "kidni'y  {ihtprtttiiial  nephritU),  2,  The 
piVM*mv  of  septic  mattei*  in  the  pelvis  of  the  kidney  due  to  (a) 
tho  sprf^ad  of  inflammation  up  the  wrotex  trom  W  WvVjVsst,  wt  VJ^ 
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decomposition  of  pont-u])  urine  behind  an  impacted  calculus  in 
the  ureter  or  pelvis  of  the  kidney.  In  this  case  the  inflammation 
is  of  a  septic  or  suppurative  character,  and  although  it  may  chiefly 
affect  either  the  lining  membrane  of  the  pelvis  (pyelitis)  or  the 
substance  of  the  organ  {suppurative  nephritis),  it  more  generally 
involves  both  {pyeh- nephritis).  At  times  the  pelvis  and  calices 
become  distended  with  the  pus,  and  the  kidney  is  Anally  converted 
into  a  suppurating  cyst  {pyo- nephrosis),  3.  Reflex  irritation  of 
the  kidney  through  the  nervous  system,  as  from  the  passage  of 
a  catheter  in  stricture  or  enlarged  prostate,  or  the  performance  of 
some  operation  on  the  urinary  organs,  as  lithotomy  or  lithotrity. 
Here  the  inflammation  is  usually  transitory,  unless  the  kidneys 
are  already  suffering  from  the  effects  of  urinary  obstruction,  when 
it  may  run  on  to  suppuration. 

Simple  inffrsfitinl  nephritis  usually  begins  in  an  insidious 
manner,  the  symptoms  of  the  kidney  mischief  being  obscured  by 
the  primary  affection  of  the  urinary  organs  from  which  the  patient 
is  probably  suffering.  It  may  be  susptKited,  however,  where  there 
is  continual  loss  of  strength,  increasing  pallor  and  gi'adual  wasting. 
The  urine  is  passed  in  large  quantities,  and  is  of  low  specific  gravity. 
Albumen  at  first  is  absent,  or  only  present  in  small  (quantities,  and 
although  later  it  may  be  increased  in  amount,  it  is  often  diflicult 
to  estimate  in  conse([iience  of  the  pus,  mucus,  or  blood  which  may 
be  present,  owing  to  tlie  diseased  bladder  or  other  urinary  trouble. 
Should  these  troubles  not  lie  relieve<l,  the  symptoms  of  the  kidney 
affec^tion  become  more  marked ;  there  is  loss  of  ai)petite,  a  fiured 
tongue,  nausea,  jwrhaps  vomiting,  increase  of  temperature  at 
night>*,  a  hot  skin,  thirst,  and  emaciation.  This  condition  may  last 
for  months,  when  the  symptoms  may  gi*adually  subside  if  the 
primary  trouble  can  be  removed  ;  or  it  may  terminate  in  exhaustion 
and  death  ;  or  in  an  acute*  attack  of  sui>purative  nephritis. 

The  treatment  cx)nsists  essentially  in  removing  the  cause,  where 
this  is  practicable,  and  carefully  avoiding  all  sources  of  irritation 
that  may  re-act  through  the  nervous  syst(»ni  on  the  kidney.  Thus, 
all  instrumentation  must  be  done  in  the  gentlest  iK)Ssible  manner, 
and  decomposition  of  the  urino  prevented  by  washing  out  the 
bladder  with  antisei)tic  solutions.  The  patient  at  the  same  time 
should  l>e  kept  in  IkmI,  and  restricted  to  a  n  on -stimulating  and 
chiefly  fluid  diet ;  whilst  hot  flannels  and  occasionally  dry  cups 
should  l>e  applie<l  to  the  loins. 

Suppurative  or  septir  nephritic.  —Vixdov  this  head  is  included 
suppuration  of  the  jwlvis  and  of  the  substance  of  the  kidney, 
since  both,  as  a  rule,  are  simultaneously  affected,  and  the  symptoms 
are  similar  or  identical.  P>'onei)hrosis  is  considerfnl  separately. 
Suppurative  nephritis  generally  occurs  suddenly  in  the  course  <a<. 
long-stnnding  disease  of  the  lower  uviutiYV  hyv^-aaxs,  v\Wva\\^vV  ^\^ 
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septic  decomposition  of  the  urine  in  the  bladder.  It  is  probably 
almost  always  due  to  the  septic  micro-organisms  reaching  the 
kidneys  from  tho  bladder  by  the  ureters.  It  is  usiially  preceded  by 
simple  interetitial  nephritis. 

Tho  symptoms,  which  frequently  first  come  on  after  some  operative 
procedure  on  the  urethra  or  bladder,  are  usually  ushered  in  by  a 
rigor  followed  by  sweating  and  fever.  The  tongue  becomes  dry 
and  red ;  the  lips  and  teeth  are'covered  with  sordes :  the  appetite  is 
lost ;  nausea,  vomiting,  or  diarrhoea  sets  in,  and  the  patient  usually 
sinks  into  a  typhoid  state  and  dies.  There  is  no  cedema,  and  the 
luine  usually  continues  abundant  and  loaded  with  pus  to  the  end, 
though  it  may  at  times  be  diminished  in  quantitj'  or  even  sup- 
pressed.    It  may  or  may  not  contain  blood. 

Treatment  as  a  rule  is  of  little  avail ;  but  the  same  general  plan 
should  \yo  followed  as  desnibed  under  sim])le  interstitial  nephntis. 
Where  the  cause  can  l>e  effectually  removed,  recovery  may  at  times 
take  place. 

( 'IRCUMSCRIBED  ABSCESS  may  occur  in  the  kidney  substance  or 
in  the  cellular  tissue  around  {peri- nephritic  abscess).  It  must  lie 
distinguished  from  pyonephrosis,  in  which  the  pelvis  and  calices 
are  distendetl  with  pus.  Cause, — It  is  generally  due  to  injur}', 
p}iemia,  or  renal  calculus.  AMien  it  mrurs  in  the  peri-renal 
tissue,  it  may  1m»  consei^utive  to  abscess  or  other  disease  of  the 
kidney  itself :  or  it  may  Ix'  due  to  causes  inde])endent  of  the  kidney, 
as  (!old,  dis<'as<>  of  tho  si)iiio,  and  other  conditions  leading  to  the 
formation  of  al)s(M>ssos.  The  si/mptoms  arv  those  of  deep  supjmra- 
tion,  att(>iide<1  with  certain  jMM'uliarities  on  account  of  its  situation, 
which,  howf^ver,  cannot  l)o  here  discuss*^.  The  treatment  cfmsists 
in  making  a  free  incision  into  the  absc.ess  through  the  loin. 

IIydronei'HUosis  is  an  over-distension  of  the  jiehns  of  the 
kidney  with  altered  unno.  Cttnse. — Any  condition  in  the  bladder, 
in'et«»r,  or  i>elvis  of  the  kidney,  prrxhu'ing  mechanical  obstruction 
t(»  the  outflow  of  urine.  These  conditions  may  1m*  dividinl  into 
the  nmiftiiitof,  such  as  twists  of  the  urctcT,  smallness  of  its  vesical 
orifico,  &('.,  and  into  the  anpiirtfl,  such  as  imi>acti(m  of  a  calculus 
in  the  iiivter,  <'nlargcd  prostate,  stricture  of  th(»  urethra,  &c. 
PttthohHjij. — Tlie  p'lvis,  and  subscfiuently  the  calicos  of  the  kidney. 
l)e<'4)mo  distended  with  luine,  the  cortical  substance  is  destn»yed  by 
the  i)rossun>  of  the  retained  unne,  and  tho  whole  organ  finally  con- 
vort4Ml  into  an  irregular  cyst.  The  hydi'ono])hritic  fluid  consists  of 
altcroil  urine,  and  may  contain  hanlly  a  tnico  of  urea.  SympUmts. 
— "When  the  olwtnicticm  is  comjdf'te,  a  tumour  is  foiuid  in  tho 
alMh^nion.  and  of  ton  attains  a  great  size.  It  may  then  be  mistaken 
for  an  ovanan  cvst.  an  livdatid  cvst  of  the*  liver  or  omentum,  a  <lis- 

•  •  * 

tenditl  gall-hladdor,  a  sjih^nic  tumour,  a  solid  tmnour  of  the  kidney, 
or  pyonophix)sis.     Fii»m  these  a  hydionopluotic  kidney  may  goner- 
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ally  be  distinguisbed  by  tbe  colon  being  in  front  of  it,  by  the  presence 
of  fluctuation,  by  its  dulness  to  percussion,  by  its  situation  in  the 
flank,  by  its  projection  more  or  less  in  the  loins,  by  the  uterus 
being  free  and  not  displaced,  and  by  the  absence  of  fobnlc  s\Tiiptoiu3. 
Treatment, — Aspiration,  miless  the  timiour  is  small  and  i)ainloss, 
when  it  may  be  left  alone,  should  first  bo  tned ;  but  if  the  fluid 
rapidly  I'e-accumulat-es,  nephrotomy  will  usually  bi'  required. 

Pyonephrosis  is  the  distension  of  the  pelvis  and  calices  of  the 
kidney  with   pus,   and  the  6ubse(j[uent    destruction,  more  or  less 
complete,  of  the  medullary  and  cortical  substance,  the  whole  kidney 
being  at  length  converted  into  a  largo   multilocular   cyBt.     This 
cyst  may  rupture  into  the  peritoneal  cavity  or  colon,  or  into  the 
surrounding  tissue,  causing  a  peiinephritic  abscess.     Causes, — It 
may  follow  pyelitis,  owing  to  the  blocking  of  the   ureter  with  a 
clot  of  blood  or  pus ;  or  it  may  be  engraft^nl  on  hydronej)hrosis, 
consequent  upon  tapping  or  injui*y.     At  times  it  may  l>e  the  result 
of  tubercle,  or  of  a  direct  injury  of  the  kidney.     Sf/mpt<nns. — In 
addition  to  a  tumour  in  the  abdomen  with  charactera  similar  to 
those  of  hydronephrosis,  there  will  be  pain  in  the  tumour,  especially 
on  pressure,  febnle  distui-bance,  and  if  the  obstruction  of  the  ureter 
is  incomplete,  pus  in  the  mine  fi*om  time  to  time.     Treaimmt, — 
Having  aspii-ated  the  tumour,  and  discovered  th(>  jM-esence  of  pus, 
nephrotomy  is  generally  indicated,  es})ecially  if  tlie  tumour  rapidly 
refills,  and  if  there  is  much  pain  or  febrile  distui'iMince,  or  rupture 
of  the  cyst  appeal's  imminent.     If,  after  nephi'otomy.  however,  the 
cyst  does  not  shiink  and  cease  to  suppurate,  nei)hrectomy  must  be 
done,  as  otherwise  laidaceous  disease  or  hectic  may  carry  off  the 
patient,  or  blood-poisoning  may  ensue  from  the  discharge  becoming 
septic,  or,  as  sometimes  happens  when  the  obstruction  of  the  meter 
is  relieved  to  some  extent  by  the  nephrotomy,  the  decomposing  pus 
may  make  its  way  into  the  bladder,  set  up  cystitis,  and  the  other 
kidney  become  affected.     Under  some  circumstances,  an  where  the 
kidney  is  reduced  to  little  more  than  a  shell,  it  will  b^  botttn*  at 
once  to  perform  nephre(?tomy. 

Kenal  calculi  generally  consist  of  urio  acid  or  of  oxalate  of 
lime,  and  are  fonued  by  the  deposit  of  the  luinary  salts,  either  in  th« 
tubules  or  calices  of  the  kidney.  Whilst  still  small,  they  may  i)ass 
down  the  meter  intr)  the  bladder,  and  subs(»(iuHntly  form  tli(* 
nucleus  of  a  vesical  calculus,  or  bt;  voided  witli  tlie  urine.  Or 
they  may  remain  in  the  kidney,  either  in  its  substance,  or  in  th<' 
I)elvis  or  one  of  the  calices,  and  there  increase  in  size  }>y  the  sui^- 
cessive  deposit  upon  them  of  thct  urinary  salts.  Thfv  may  hv 
single  or  multiple,  and  vary  in  sizx?  and  shajie  from  a  small 
romidod  body  the  size  of  a  mustard-st^ed  to  a  large  brand icd  m;i>- 
filling  the  pelvis  and  calici^s  (Fig.  1521).  Their  presence  may  set  uj) 
inflammation  of  the  pelvis  of  tfco  kidney  {calcuhifs  pytlitis),  or  of 
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iUttuhntiuuv  {fimplf  or  tiiiipuraUi-eiiri'liritif).  l>r  tht-j-  m»y  bluck 
tho  wo'ti'V,  ill  which  ciiso  tlii>  kiduey  may  l)ecom»>  ilistpnilpd  with 
iiltcrctt  lU'inu  (A^/r<»iij>/inx(/-i},  tip  with  piw  {/•'/••i-rp/irosiii);  whilnt 
lit  tii]i<^  they  limy  oxint  tov  veal's,  (»iuid»g  little  ur  no  iliiiiiii).'o.  N'i>C 
inhttqut'iitly  thwo  inuy  ho  a  Htoiic  in  both  kidneyn. 

SffiBiitiinui. — At  tiiiii's  tliiTt  iiiuy  lie  iiii  «ympto:iitf,  enn  ulth<iii|;h 
thii  Nt'iiii'  ill  iif  Iiir^'  eva:  Uiiienilly,  howcvix.  tlioru  wiU  \k  ]>iuii. 
ii.'tiiic'tioti  (if  tho  tissticli',  incT(ii»e<l  frci|Uiiny  of  uiii'tuntioii,  mid  tht- 
Jiitwmi'  (if  liltmil,  piiH  or  cij-Htiiln  in  tliu  uriiii-.  The  iiuiii,  which  is 
wiiiiii'  lifter  I'xereiHe,  if  iihuiiIIv  Kitiiuti^l  iii  the  loin  iif  the  alf<-<-te(l 
r.iih>,  ;iT»l  is  iifti'ii  felt  whixitiiiti  (hiwii  the  miu>«  <it  the  uitttui-  tii  the 
;!;i'(>in  and  fiiiiit  of  th"  thigli.     lllood  is  geiieiiJly  |nvseiit  in  the 
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urine  fiuiii  tiiiii  fotiiiii  ciipciLilt^  uftn  \i<>kiit  ■  \i-n'ii<e,  un<l  )iim 
mid  iiiui'iin  ill  Mii\iii}r  iiiiuntiticH  if  |>(il  ti'>  bim  Ihi'ii  n't  u]i.  iiiuy 
alsii.  ll^  II  rill  In  clel<-<t<Hl  'ihi  iiiiik  iiiituithHtiiiidiii);  the 
I.ii-s.'ii.i)  (.f  fh.  1 11-  1-.  ^■Mi.nlU  in  id  mid  th-  hluddyr.  pr.istiite. 
iiiid  iinthiii  an  f.iiiud  ffi  fnnii  diNiiM  ^lioiildlivdniiieiihrusiser 
)>Vl>tl<')llll1l^il•  li  i\t  Ixi  11  ]jiiHliii'ed  II  tiiiii<  III  will  tlicn  Ik-  diMMvcri'd 
ill  the  iilKloitini  aiidthii.  Illll^  iiu  lui>„'.  i  Ix  iiiiv  pus  or  UwhI  iu 
tlu'uviiK'.  In  tilt.  Iiittii  uistiiiiii  tbiit  iiiii\  Ih  111  iidditii'ii  n.nsti- 
tiitiuniil  Mf-iinof  puj)]iiiiiiticiiiiM-»  /lyi/n  -  iiiid /'I/  i  I'linmU).  Shuiitd 
th<-  hIiiiii!  eM'iijii.  Ironi  tbt  pvUis  niid  uitii  ihi  tiietiT,  its  iNu«ii>n' 
douji  tbiit  tube  will  berttti'udtjdwitliiututiMj  vuiw  {itnal  ivik).  lie 
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pain  occurs  suddenly  and  darts  towards  the  groin,  testicle,  and 
thigh,  and  is  accompanied  by  nausea  or  vomiting,  syncope,  profuse 
]>oi'8piration,  and  blood  and  urates  in  the  urine.  After  lasting  a 
fow  hours  to  several  days  the  s>^nptoms  suddenly  cease,  owing  to 
the  calculus  drop]>ing  from  the  lower  end  of  the  ureter  into  the 
bladder,  or  if  too  largo  to  pass  beyond  the  infimdibulum,  becoming 
displaced  into  the  ixjlvis  of  the  kidney.  Hence  successive  attacks 
of  renal  colic  may  bo  due  either  to  the  same  stone  blocking  up 
from  time  to  time  the  entrance  of  the  ureter  or  to  the  passage  of 
different  stones. 

Treatment, — For  an  account  of  the  preventive  treatment  a  work 
on  medicine  must  be  consulted.  When  a  stone  has  formed  and 
medical  treatment  has  failed  to  give  relief  after  long-continued 
trial,  and  the  patient's  life  is  rendered  \mbearablo  from  constant 
pain  or  compulsory  recumbency,  an  operation  must  be  undertaken 
for  his  relief.  This  may  consist  in  nephrolithotomy,  nephrotomy, 
or  nephrectomy.  Where  the  kidney  is  but  little  if  at  all  damaged 
the  first  is  clearly  indicated  ;  but  if,  on  exploring  the  kidney,  the 
stone  cannot  be  felt  even  on  puncture  with  a  needle,  or  on  incision 
and  exploration  with  the  finger,  it  becomes  a  question  whether 
nephrectomy  should  be  done,  or  the  kidney  left  in  situ  and  the 
wound  merely  closed.  If  hydronephrosis  or  pyonephrosis  has 
supervened,  nephrotomy  is  re(j[iiired,  or  possibly  nephi-ectomy.  For 
renal  colic  hot  baths,  hot  fomentations,  and  opium,  or  injections  of 
morphia  must  be  given  to  assuage  the  pain. 

The  tuberculous  kidney  need  (mly  ])riefly  be  rofeiTod  to 
here,  as  it  is  more  fully  described  in  works  on  Meilicine.  This 
affection  may  occur  in  the  course  of  general  tuberculosis,  or  involve 
the  kidney  sew^ndarily  to  the  bladder  or  prostate  ;  or  it  may  begin 
primarily  in  the  kidney  and  thence  M])read  downwards.  The 
sijmpUnns  to  which  it  gives  rise  are  verj'  similar  to  those  of  renal 
calculus,  and  it  may  be  impossible  to  distinguish  tliem.  Thus, 
there  is  increased  frequency  of  micturition  ;  pus,  and  at  times  blotHl, 
in  the  urine,  and  often  pain  in  the  loin  ;  wliilst  later  there  will  be 
a  tumoiu"  in  the  abdomen  with  characters  like  those  described  under 
pyonephrosis.  The  i^resence  of  tub^n^hi  elsewhere,  and  of  hectic 
or  emaciation,  and  the  discovery  oi  the  tulx?rcle  bacillus  in  the 
mine,  will  point  to  the  nature  of  the  cjise.  Treatment, — The  c.  in- 
stitutional remedies  for  tubc*rcle  should  be  <.nn ployed,  und  when 
})yonephru.si8  or  a  i)erineplu*itic  abscess  has  formed,  nephrotomy 
may  be  resorted  to ;  but  nephrectomy  should  never  be  undertakeii 
unless  it  seems  clear  that  the  disease  is  limited  to  one  kidnev.  the 
excepti(jn  rather  than  the  rule. 

Cysts  of  tuk  kidney.— Serous  and  hydatid  cysts  may  occui* 
in  the  kidney  as  elsewhere,  but  the  question  of  thci\\  \L\w^\ss«^, 
which  is  often  attended  with  much  (Ut^ovAty^  eaAiAivA.  \^  ^^^n\s»^ 
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here.  They  are  very  rare,  I'jbIo  ui  amall  ui/fi 
tioD  with  ttorne  fumis  of  chronic  llright'e  dtaeaso;  but  tbaW' 
coucem  tho  x^^tholoffist.     The  su-cuUed  cjtitic  degenentiou, 
lU-iiiory  obetniction,  pyelitis,  pyuncphi'oa;a,  &e.,  has  olrMily 
ulludcil  to. 

TUMOCBB  OF  TlIE  KIDNET. — ftiarcomu   Ulld 

(iiily  tumouru  which  oeod  be  referred  tu.  They  nni  ohunutortnd 
by  B  swellitif;  hi  the  region  of  the  kidiicy.  duluctia  in  the  Honk,  tho 
Iireaonoe  of  the  colon  in  fmnt  of  thpin.  the  ttbeence  of  fluctaaliun 
unless  (hoy  iire  of  a  cytrtjv  iJiantLier.  blooil  in  the  urine,  nnd  nipid 
eniaciatiim.  Treatmmt. — If  the  tumour  in  diogDowil  whilst  idill 
Huioll.  iie)ihroctouiy  maj-  be  done,  though  an  early  mciirrcn(«  in 
tiiily  too  prubable.  When  the  twiiour  if  uf  largv  bmi  and  Hmb 
funned  adheidiinB  to  the  neighbouring  jnirts,  it  h  beyond  the  reach 
of  legitimate  surgery. 

SoFPBESaiON  OF  UKINK  is  the  tonii  applied  to  the  Don-aKretiou 
of  uriiw  by  the  kidneyu,  and  must  not  be  confounded  with  rel<nliom 
of  urine,  in  which  the  urine  ifl  secreted  att  uoual,  but  itii  pMHtfcu 
fruiu  the  bhuhler  is  obtitnicte)!.  In  the  former  tim  bhiddor  ia 
empty  1  in  the  l&tter  diHleudod.  BuppreHaioii  sh  met  with  in  nur- 
^cai  practice  i»  genei^y  due  to  tho  shock  following  au  iijiemtijOH 
ur  injury  on  the  urinary  uigtwH  in  a  patient  xullOTing  from  chTDmc 
itma]  disease.  II  not  rtJioved,  coma,  couviilsiou»,  Rud  death  from 
unemiit  quickly  <^«uo.  Treattnntl. — Dry  or  wot  cupping  Iht-  lain&, 
hot  vajKiur  bathx.  free  purging  em  by  elateiiuiii  or  croluii  oil, 
jectiona  of  )>ilocarpine,  and  hot  eiieinata  per  rectum,  luv  ut 
au(!oea«ful  tu  relieving  the  cungiwted  kidnoy. 


n  tlir  Kid-iifij 


AsPt  RATION  of  the  kidney  may  be  [wrformed  either  for  the  p 
of  dJanriioidng  a  renal  ttwelUng-,  or  for  the  relief  of  Hueh  uSectioni 
■  as  h,\^ToneplutRiiB.  pyonephrosis,  or  hydatid  or  kloud  cysts.  It 
should  be  done  with  tho  ordinary  procautions,  any  prominent  ur 
fluctuating  spot  b«ng  chosen  for  the  punoture. 

NbphRotouy  consiste  in  making  an  incision  into  the  ktdiioy  for 
tho  pur)>(>«e  of  evacuating  and  draining  the  Uuid  or  pus 
cue    of    hydronephrotiic,   pyonejiliroBis,     hydatid    cyst,    i 
fte.    The  tumour  may  b«  oxjKMod  by  the  lumbar  or  lat«ml  inciM 
M^HOribed  in  nephnH.-lomy.    An  iiiciainn  is  made  into  thfkh' 
•  jUlp  fluid  aUowcd  to  run  out,  the  wound  thomughly  irrigatnl 
■B*  ontiMiptii.'  eolation  and  insulltatud  with  iudofurtu,  a  h 
dnuiiBg>.'-tnbo  ineortud  into  it,  undvoliiminoua  dressing*  of 
cotton  Nnil  tho  likf  nppliiil  Ui  rtit-iiu  the  BLibsKquenl  disi 

NBi'iiao-LrriiOTOHY  iuii«iHl»  in  cuttint*  int<i  H  kidney  tat 

pur])0ba  of  extracting  a  uklculu*.    The  kjdnoy  may  be  vxpi     _ 

either  bv  the  luiuUu'  or  Utvralmdtau&aAAMKrftediniwfhMGtMBr. 

Jfa  utoue  i»  felt,  iin  incision  o^naU^w  cMvlaM^  w.ivi'e  wei '«,  Sb^ 
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finger  or  forceps  introduced,  and  the  stone  extracted.  If  one  cannot 
be  felt,  a  needle  should  be  thrust  into  the  kidney  at  seyeral  situa- 
tions, and  this  failing,  an  incision  should  be  made  into  it,  and  the 
finger  and  a  probe  introduced  to  search  for  the  stone.  A  drainage- 
tube  should  be  placed  in  the  wound,  and  an  antiseptic  a:  d  absorbent 
dressing  applied.  The  urine  will  at  first  escape  through  the  wound, 
but  will  cease  to  do  so  as  a  rule  after  a  longer  or  shorter  inteiTal. 

Xephrectomy,  or  removal  of  the  kidney,  may  be  done  for  — 
I.  A  large  renal  calculus.  2.  Tuberculous  disease  with  exhausting 
discharge.  3.  Hydronephrosis.  4.  Maligpiant  and  other  tumours. 
5.  Moveable  kidney  attended  with  severe  neuralgic  pain.  The 
operation  may  be  done  without  opening  tlie  peritoneum  either  by 
a  lumbar  or  a  lateral  incision,  or  thn)ugh  the  peritoneal  cavity, 
the  incision  being  then  made  either  in  the  linea  alba  or  linea 
semilunaris. 

The  erira-peritonecd  operation, — If  the  inciHion  is  ma(^le  in  the 
lumbar  region  it  may  be  veiiacal,  T-shaped,  or  oblique  like  that  of 
oolotomv.  If  the  lateral  incision  is  chosen  it  should  l>e  made 
obliquely  from  near  the  tip  of  the  last  rib,  towanis  the  anterior 
superior  spine  of  the  iliimi.  It  is  the  one  I  have  always  employed 
myself,  and  one  now  in  common  use  at  St.  Barlholoiiiow's,  its 
advantages  beiii;i;  that  it  combines  the  facilities  of  the  intra- 
peritoneal and  th^  Greater  safety  of  the  lumbar  incision,  as  it  does 
not  involve  opening  the  peritoneal  cavity.  The  kidney  having 
been  exposed  by  any  of  these  incisions,  the  capsule  should  be 
opened,  the  finger  introduced,  and  the  kidney  enucleated  from  its 
capsule;  the  renal  artery  and  vein  should  then  be  securely  tied 
with  a  silk  ligature  passed  round  them  })y  an  aneur^'sm-needle,  and 
the  lueter  secur(»d  si'paratoly  in  a  similar  way.  The  kidney  may 
now  be  removed  by  cutting  through  the  j)e(^licle  with  scissoi's,  and 
the  wound  drained  and  dressed  an tisepti rally. 

The  iiitra-peritftneal  operntion. — This  consists  in  opening  the 
peritoneal  cavity  by  one  of  the  incisions  mentioned  above,  drawing 
the  intestines  aside  and  then  exposing  the  kidney  by  cutting 
through  the  peritoneum  in  front  of  it  external  to  the  colon.  The 
vessels  are  then  tied  separately,  the  kidney  removed  and  the  peri- 
toneum united,  the  same  precautions  being  adoptnl  as  aft<»r  an 
ovariotomy.  A  (b'ain-tube  is  passed  by  some  surgeons  thnmgh  a 
coimter-opening  in  the  loin,  and  the  end  of  the  ureter  brought  out 
of  the  wound. 

The  (lanffers  of  uephrccf ami/  are — 1.  Severe  shock.  2.  Excessive 
hoemorrhage.  3.  Suppression  of  urine  from  disease  or  absence  of 
the  opposite  kidney.  4.  Peritonitis  from  wounding  the  peritoneum. 
d.  Lacemtion  of  the  colon.  6.  Inclusion  of  the  vena  cava  in  the 
ligature  of  the  pedicle  and  injury  of  the  duodenum  in  operating  oil 
the  right  side. 


IHSEACES  OF  BEOlOXa. 


NEfTiBonEAPBY  is  an  operation  (ot  fixing 
kiilnny  by  osposinp  tlip  kidney  in  the  loin,  : 


ittai-liui);  it  \ 
W  bo  ilune  where   l' 
intense  pain  and  constant  i<ufftrrinf;  which  patliHtivea  Iuvb  A 

Urinary  Drjmtili  ntitl  Calriili. 

Ukisart  DEPoaira  are  dividM  into  the  unorganised  nnd  (ha 
or^iinize<l.  A.  The  unorynuiifd  consisU  of  th^  urates,  Uie  uric 
iiiiid,  UiP  oxulnto  ")f  liiiio.  the  pkoephnhs,  the  cystic  oxido.  the  uric 
iixide  and  the  corlKinAte  of  limo.  Only  the  more  common  of  those 
are  dcscribixt. 

1,  The  HTatea  formerly  called  lithuU*,  are  thci  nioet  common  ol 
the  urinary  deposits,  and  are  foraied  liy  the  onmhination  uf  tuie 


ig  It  VlUl        I 
1  nnd    (Ih>       ■ 


Flo.  32?.— Urat*«.      (Hrjunl'*  airgent. 


acid  with  uuiuionia,  wida.  or  lime.    They  occur  in  add  urine  m 

iiinorjihoiu  sodimnnt,  varying  in  colour  from  a  whit©  or  a  pole  li 

tj>  n  krii-k-duHt  red.  Thi-y  mity  njijiuar  iw  the  utino  cooU,  and  dis- 
appear again  on  thoRpplii'Mtion  of  heat,  or  on  adding  nlkalies.  Thouf^ 
gmrnilly  nniorphoiu  tliry  sDnietimiu'  present  tlii<  crytitalliuo  fonnn 
Mi-n  in  Vi)^,  .iTl.  The  urate  of  ouuiionia  cx^iiix  in  alkaline  urin<!. 
•i.  Thii  aric  aciii  dppostlc,  which  are  the  nest  motit  common,  ncrur 
only  in  very  acid  tirino.  oh  h  j-ellowiah-pink.  ird.  or  brbk-dunt  wd 
(Tyvtallinc  sfdininnt.  The  cryxt«lB  Rr«i  often  of  targe  Hw,  and  tlw 
dt^Nwit  is  tht-u  known  a«  red  sand  or  ijmi-rl.  They  usually  iiccur  on 
rhiimliic  prisnifi,  ur  lung  oval  plaU-s  with  ar<ite  angle*,  and  u«  ufti'ti 
inixMl.  funning  rosftlns.  Thi<  rorioiu  kinds  am  eo«n  in  ¥ig.  3!i3. 
Th(j-  arf  voluhlo  in  alkolini,    Thti  ea"4a  ol  ihv  pruieiiw  uf  aji/i 
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fevers;  2.  Orer-indulgence  in  animal  food ;  3.  Dyspepaa;  4.  Con- 
fn<Htion  of  the  kidney ;  5.  Qout ;  ajid  G.  Deficient  action  of  the  akin. 

:j.  The  ojcfihite  ijf  time  is  el  crystalline  deposit  and  a 


Fio,  323.— UrienfidcijBtala.      (Brjanfe  Surgery.} 

ftiniis,  the  oetaheditil  and  the  dmnb-bidl  cryHtala  (Fig.  324).  On 
holdiiif;  the  urin?  up  to  the  light  the  crj-stala  ns  minute  shining 
piii-tieli's  lire  kopu  in  it.     The  niiitft  are;  1.   Nerroiw  exhanxtiiin 


— rrrstnlH  n[  oKdlnto  of 


from  orenvDvk  or  spxuol  excpsses.     2,  HyHpepMia  inducpd  by  s«c- 
chiirine  fooil,  expt'HH  of  aleohol,  or  vegetable  diet. 

4.  I'hotphiitir  doprwits  octiu'  in  three  foims,  («)  pho8phat«J 
lime,  {!')  phDMphate  of  nmnionia  and  magnesia,  iit  tripli^  pho«phaW 
(r)  thu  two  foi-mw  uiixeil,  or  the  fUBiblo  vhoB\ih«A«3.     l^i"^  Vlwivp* 
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»/  Hme  lorms  a  white  cloud  or  amorplioiu  deposit  of  pa'e  gnmnlM 
or  Hpheroids,  two  of  which  adhering  form  the  so-called  falM  domb- 
1>ell;  or  a  cryelallino  dcpotdt  of  six-sided  prisms  collected  into 
RlirathH  or  liuudlcH  (i'ifT-  -tSo).  It  may  ))e  mistaken  for  slbunum, 
or  whei)  in  cvnisiderablo  quantities  for  piis  or  mucus.  The  tuine  is 
umullj  alkaline,  but  may  Ixi  neutral  or  even  feebly  acid,  (ft)  ^le 
ammonic-maijiiaium  phoipliatea  occur  in  the  form  of  large  triangular 
prisms  with  truncated  extremities ;  aa  fnur-eided  prisms ;  as  ax- 
sidod  platoK ;  mid  as  foliaccouB  st«lliU'  prisms  on  adding  ammonia 
(PiR.  Safl).  Tho  urine  is  natural  in  colour,  neutral  or  alkaline,  with 
a  frt'tid  ammoniarnl  odour.  Caiurt. — I'hosi^atic  deposit*  are  due 
to  loral  di*i'iiac  or  injurj"  of  the  ririnniy  organs,  such  as  may  1* 


induced  liy  spiiiiil  iiiiwhief,  a  foifign  body  in  the  bladder,  &c.  The 
iiiiU'UEi  or  bactoiiii  in  the  bladder  deroin])o«>  the  iiroa  into  carbonate 
of  [ininionia,  whifli  converts  the  soluble  acid  phosphal«!i  inbi 
inHoluble  nlkalini-  phoHiihatp^. 

CitrbiiHiifi  !•(  li'iic,  rjittir.  on'ilf,  and  iirif  oxidf,  are  too  rare  to 
rpi|uire  dciicrijition. 

]{.  Tilt  uri/iiiiiie'l  ilrfnititt.—'Io  those  Ix-long  pus.  blood,  mucuii, 
epitUcliuni,  renal  (iwtB,  wiiermatozoo,  and  fungi.  Put  occurs  as  a 
thick  sulinient.  and  may  Ix-  reci>gwis«l  by  the  urino  contaiuing 
albumen,  and  by  tht  niieroscopical  u|>l>earance  of  the  pus-corpuscles 
(ii.  :!1)-  It  may  Imdne  to  cystitis,  pyelitis,  goiiorrhuia,  leucorrhoa. 
tind  itlR><'i'S!i  ill'  any  part  of  the  urinary  tract.  Urine  containing 
>n(«-r"<  lieiiiuii!'  gi-lutinouH  and  ropy  on  adding  liquor  potnssa'. 
illiKul  niav  Isf  niiignised  by  the  urine  being  smoky  or  red,  by  the 
nwmic  ether  ti'St.  and  by  the  inicrimc<)i>e  and  sisn'tniscoi*.     Hee 


I 


ffirmali'Tin  (p.  670).  Epithf/iHti,  rmal  rnttt,  tpermattaoa,  taid,fungi 
may  hn  detected  by  the  tnicmecope. 

UarNARY  CALcn.i  are  eommonly  (ipoken  of  as  renal,  vesira]  and 
prostatic,  luxwrding  aa  thoy  occur  in  the  kidney,  bladder  or  pros- 
tate. Renal  eahuli  ure  formed  in  the  kidney,  and  have  already  t>««in 
dmcribed  (p.  641).  ProtUitir.  tahali  are  formed  in  the  raoemoHo 
glundfl  of  tiifi  prcwtatti,  and  will  lie  further  referred  to  under  diseases 
of  that  organ  (p.  674).  Vniml  ciilrtUi  mayoriginatA  in  the  bladder, 
or,  as  ix  more  commonly  the  case,  in  the  kidney,  whence  they  pass 
into  the  bladder,  and  there  incTMse  in  «iKe  by  the  micowsive  depoult 
upon  them  of  the  same  or  other  of  thp  urinary  Milts.  The  caleiili 
most  frequentlr  uif t  with  in  this  situation  are  (1 )  the  uric  acid .  (2) 
the  oxnlnle  i.f  'limK.  and  (.^)  the  fusible  or  mixed  phnHphat<>«.     The 


I 


■il  inigiKniii  (triplr  [ihnf>i>lMt«t>. 


mrcr  form»  are  (4)  the  iinit*^  of  ammonia  ;  (fi)  the  cystic  oxide  or 
eyntine ;  (6),the  phosphato  of  linir ;  (7)  the  phmtphate  of  ammonia 
and  ma^esia,  or  triple  phodphale :  (H)  the  carbonate  of  lime;  (9) 
the  xnntbic  or  uric  oxide;  (in)tho  Khrinmix;  (M)  th«<  blood;  (1:1) 
th*  iiro-Ht«nlith  ;  and  (13)  the  silinoiim  The  last  mn-Mi  being  ps- 
cexdingly  ruro,  «ro  not  dpscrihnl. 

1.  Tub  chic  acid  citcn.l  »m  tlie  mort  roinmon.  They  arc 
|{«<nnrally  of  moderate  «»>,  ovnl,  and  laterally  oomprcMMd,  of  a 
nut-bruwii  oolour,  smooth  or  finely  {granular,  modcmtcly  heavy  and 
hnitl,  and  laminntod  on  ■ection.  They  are  completely  destroyed  in 
the  blow-pipe  flame.  Riving  off  a  smnll  of  hnmt  fenthom.  They 
■ro  insoluble  in  weak  hydrochloric  acid,  but  sotuhlfe  va  -"grmMx 
•Ikalii-s.     When  treated  \i\  nitric  iwiA  i«\i\  WMpotaViA  \ii  ^x^imb^S 


-i.iulil.'  ill  liviii.H-'liliii-ir  arid.      The  111. 

oxalate  of  lime,  bat  may  consist  of  \ 


Thi>  nudous  is  !isiml!y  foiiii"!  in  the 
uioul  frequent  in  mul'lh  age. 

3.  The  niiWHATir  calculi  ore  of  1 
pUate  of  lime  or  e,iri),y  jihcwphale ;  {/.) 
tripln  plirisiihiitc,  iinil  ;')  the  phosjihati' 
iniiKnt«M'i  ph'>"l'hiiti',  the  iiiiied  or  fi 
the  1«1  is  thr-  only  r..a.nioii  t.,nii.  It 
o(  while  (itloiir.  sniiMith,  witt,  friitlile. 
MOtioD,  anil  of  ii-n-jriilar  Hha|)".  tHkini?  I 
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water.  The  carbonate  of  ammonia  unites  with  the  acid  phosphateB, 
and  an  insoluble  mixed  phosphate  of  ammonia,  magnesia  and  lime 
is  thrown  down  and  deposited  on  the  foreign  body.  Hence  these 
calculi  ai*e  only  met  with  in  alkaline  conditions  of  the  urine. 

Although  calculi  may  be  chiefly  composed  of  one  constituent, 
they  are  more  often  composed  of  several,  which  may  be  arranged 
in  alternate  layers  (alternating  cahtilvs).  The  formation  of  these 
layers  is  due  to  the  varying  state  of  the  })atient's  health  and  of  the 
condition  of  the  mucous  membrane  of  the  bladder. 

DISEASES  OF  THE  BLADDER. 

Extroversion  or  ectopia  VESiCiB  is  a  malformation  in  which, 
in  consequence  of  an  arrest  in  the  development  of  the  anterior  wall 
of  the  bladder  and  the  corresponding  part  of  the  abdominal  parietes, 
the  posterior  wall  of  the  bladder  is  pushed  forward  by  the  pressure 
of  the  abdominal  viscera,  and  protrudes  as  a  red  velvety  tumour. 
It  is  associated  with  epispadias  or  absence  of  the  upper  wall  of  the 
lu-ethra,  and  with  failure  of  union  of  the  pubic  bones  at  the  sym- 
physis. The  testicles  are  frequently  retained  in  folds  like  the  labia 
on  either  side.  It  is  attended  with  extreme  discomfort  from  the 
constant  dribbling  away  of  the  urine  from  the  mouths  of  the 
ureters,  which  can  be  seen  on  the  surface  of  the  tumoiu*.  Treat- 
ment.— Many  operations  having  for  their  object  the  closing  in  of 
the  bladder  by  flaps  of  skin  taken  from  the  adjacent  abdominal 
wall,  have  been  performed-  for  the  relief  or  cure  of  the  deformity. 
Various  attempts  have  also  been  made  to  turn  the  ureters  into  the 
colon  or  rectum,  but  without  success.  Recently  Trendelenberg  has 
succeeded  in  reducing  the  gap  between  the  pubic  bones  by  separat- 
ing the  sacro-iliac  synchondroses,  so  that  he  was  enabled  at  a  sub- 
sequent sitting  to  bring  the  margins  of  the  mucous  surface  of  the 
bladder  in  contact,  and  then  imite  them  by  a  plastic  operation.  The 
newly-formed  bladder  is  in  this  way  lined  with  mucous  membrane 
instead  of  having  its  front  wall  closed  in  by  skin.  The  objection  to 
the  skin  flap  is  the  growth  of  hair  into  the  bladder  at  pul)erty  and 
its  incrustation  with  phosphates.  If  no  operation  is  undertaken  a 
propfrly- shaped  uiinal  must  be  worn. 

Cystitis,  or  Inflammation  of  the  Bladder,  may  vary  from  the 
mildest  cataiTh  to  the  most  intense  inflammation,  involving  not  only 
the  mucous  membrane  but  the  other  coats  of  the  organ  as  well. 
For  the  purpose  of  description,  however,  it  may  be  divided  into  the 
Acute  and  Chronic. 

Acute  cystitis.  Causes, — In  its  most  intense  form  it  is  nearly 
always  the  result  of  injury  or  operation,  as  the  passage  of  instni- 
ments,  irritation  of  sharp  fragments  of  a  crushed  calculiiH,  &c.  In 
its  milder  fonns  it  mav  be  due  to  the  e'x.Y^iv^cvcjw  c>\  \w'^>ecw\Ts»»& 
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from  the  urethra  as  in  gonorrhoea,  or  from  the  ureters  in  oalonloiiB 
pyelitis ;  to  the  exhibition  of  certain  medicines,  as  cantharides ; 
and  occasionally  in  gouty  subjects  to  exposure  to  cold. 

Symptoms. — In  the  acutest  forms  there  is  intense  pain,  and 
strangury,  i.e.,  a  continual  desire  to  void  urine,  which  is  passed 
drop  by  drop  in  a  spasmodic  manner ;  whilst  there  is  high  fever, 
rapidly  running  into  a  typhoid  tj'po.  In  the  less  acute  or  more 
common  forms  micturition  is  still  very  frequent,  with  increased 
pain,  as  soon  as  a  little  urine  has  collected  in  the  bladder,  in  conse- 
quence of  the  stretching  of  the  inflamed  mucous  membrane..  The 
urine  is  sc^mtj',  high-coloured,  often  blood-stained,  and  mixed  with 
mucus  and  pus.  The  fever,  though  generally  high,  is  less  marked 
than  in  the  acuter  cases,  and  may  be  of  a  mere  transitory  character. 

Pathology. — In  the  milder  forms  the  inflammation  is  limited  to 
the  neck  of  the  bladder  and  to  the  mucous  membrane  only.  In 
the  worst  forms  it  involves  the  whole  bladder,  and  extends  to  the 
musciilar  or  even  the  peritoneal  coat.  It  may  terminate  in  1, 
resolution ;  2,  chronic  cystitis ;  3,  ulceration  or  gangrene  of  the 
mucous  membrane ;  4,  abscess  in  the  walls  of  the  bladder ;  5,  in- 
flammation of  the  kidneys,  or  more  rarely  of  the  peritoneum ;  and 
(),  saprsemia,  produced  by  the  absorption  of  the  products  of  the 
decomposing  luine. 

Treatment. — The  cause,  if  possible,  should  be  removed.  Thus, 
if  there  are  fragments  of  calculus  in  the  bladder,  they  should  at 
once  be  extracted  by  the  large  evacuating  catheter,  any  that  can- 
not be  got  away  being  crushed  ;  or  perhaps  better,  the  bladder  may 
be  opened  by  a  median  incision  in  the  i)erineum  and  thoroughly 
washed  out.  If  a  catheter  has  been  tied  in,  it  should  at  once  be 
withdrawn.  Hot  sitz-baths  should  IkJ  given  night  and  morning, 
leeches  applie<l  to  the  perineum,  suppositories  of  morphia  placed  in 
the  rectum,  and  salicvlate  of  soda,  hvoscyamus,  and  alkalies  if  the 
urine  l)e  acid,  administered  to  relieve  strangurj-.  All  stimulants 
should  be  avoided,  the  diet  i-estricted  to  milk,  and  the  bladder 
washed  out  with  hot  water,  or  when  the  luine  is  decomposed,  with 
a  weak  antiseptic  lotion  as  boric  acid,  salol,  &c.  If  washing  out 
increases  the  irritation,  the  bladder  in  severe  cases  should  be 
drained  by  an  incision  in  the  ])erineum. 

CiiRONtc  CYSTITIS  is  much  more  frequent  than  the  acute  variety, 
and  in  itft  niil<lest  form  is  known  as  catarrh  of  the  bladder.  Cau9es, 
— It  may  be  a  sofjuol  to  nn  acute  attack ;  or  it  may  l)e  chronic 
from  the  commencement,  and  may  then  be  due  to  a  stone  or  other 
foreign  body  or  u  growth  in  the  bladder,  obstruction  to  the  urinary 
outflow,  as  from  an  onlarged  prostate  or  stricture  of  the  urethra, 
the  extension  of  gonorrhoea,  paralysis,  over-distension  or  atony  of 
the  bladder,  or  the  spread  of  inflammation  from  the  neighbouring 
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The  symptoms  are  similar  to  those  of  acute  cystitifi,  but  are  madi 
milder  in  intensity.     ThuB,  there  is  increased  frequency  of  micturi- 
tion, the  patient,  perhaps,  having  to  make  water  every  hour  or 
half-hour,  the  desire  to  do  so  being  generally  so  urgent  that  he  is 
unable  to  control  it.     This,  as  in  the  acute  vaiioty,  is  due  to  the 
stretching  of  the  inflamed  mucous  membrane  as  soon  as  a  few 
ounces  of  mine  collect.     The  jmin  usually  ceases  immediately  the 
bladder  is  relieved.     The  urine  is  characteristic ;  it  generally  con- 
tains large  quantities  of  ropy  mucus  and  pus,  which  form,    on 
standing,  a  distinct  layer  at  the  bottom  of  the  containing  vessel. 
It  is  often  alkaline,  and  sometimes  highly  ammoniacal  and  offen- 
sive from  the  decomposition  of  the  lu'ea  into  carbonate  of  ammonia. 
This  decomposition  is  brought  about  by  fennentation,  probably  set 
up  by  the  presence  of  micro-organisms  {micrococcus  uri(c)  that  have 
gained  admission  either  by  the  use  of  a  contaminated  catheter,  or 
by  making  their  way  along  the  stringy  mucus  that  may  hang 
about     the    lurethra.      Pathology, — The     mucous    membiune    is 
thickened,  velvety,  mottled  witii  patches  of  a  dark  slate  or  red 
colour,  and  may  be  covered  with  muco-pus  and  sometimes  with  a 
deposit  of  phosphates,  or  it  may  even,  in  places,  be  destroyed  by 
ulc*eration.     The  muscular  coat,  where  there  has  been  obstructiou 
to  the  outflow,  becomes   thickened  and  fasciculated,  the  hjrper- 
trophied  fibres  giving  the  interior  of  the  bladder  a  columnar  and 
rugose  appearance.     In  places  the  mucous  membrane  may  protrude 
between  the  fasciculi  of  the  musculai*  coat,  forming  sacculi  which 
may  become  i-eceptacles  for  luine,  and  in  which  calculi  may' form. 
If  the  cystitis  is  allowed  to  continue  the  kidneys  may  subsequently 
become  affected. 

Treatment, — As  in  the  acute  form  the  cause,  as  stricture,  stone, 
&c.,  must  first  be  removed,  as  where  this  is  impracticable  the  treat- 
ment at  best  can  only  be  palliative.  The  diet  should  be  unstimu- 
lating,  and  alcohol  in  any  form,  as  a  rule,  forbidden.  A  purely 
milk  diet  is  at  times  most  successful.  Internally,  such  medicines 
as  buchu,  uva  ursi,  balsam  of  copaiva,  salol  and  chlorate  of  potash 
should  be  given  whore  thick  ropy  mucus  is  passed  with  the  urine ; 
and  benzoic  acid,  which  in  its  passage  through  the  system  is  con- 
verted into  liippuric  acid,  may  be  tried  when  the  urine  is  alkaline. 
Locally,  the  bladder  should  be  washed  out  twice  a  day  with  some 
antiseptic  solution,  as  boric  acid,  nitric  acid,  coiTosive  sublimate, 
qidnine,  &c.  The  best  rt^sult*  are  sometimes  obtained  from  water 
as  hot  as  can  be  borne.  Great  care  should  be  taken  that  all  instru- 
ments are  rendered  thoroughly  aseptic  before  iLse.  In  .severe  ciises, 
where  other  means  have  failed,  the  bladder  should  be  placed  at  rest 
by  iKJiineal  cystotomy  and  subsequent  di-aiimge  for  some  weeks. 

Ikkitability  of  the  bladder,  by  which  is  meant  a  too  fr«'Cijiieut^ 
passing  of  water,  is  often  spoken  of  as  a  d\fcta%i^\  \i\\\.\^  w^  \svvs^^  ^6» 
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onlj-  a.  sTDiptom  nitlier  i>f  dis 
10  gQDonU  st«t«  of  thti  H^irtein,  i 

e  Bbdulil  bo  wiiight  and  trmtetl. 


unnaiy  urgtua, 
liright's  disease,  &<:. 

iNVBEsioif  of  the  Miidilor,  uiid  uekma  of  thi>  MuildiT,  uru  bu 
vety  rure,  nnd  uro  not  here  dc^soribed. 

Atoky  and  PAKAi.veis  of  the  bliuldor.    lt<jlh  tlienv  tvnus  a 
applied  to  n  wunt  of  MifHincnt  oontractile  power  in  the  miu 
coat  tu  expid  th«  cvntoutH  of  the  bladder ;  but  iu  nfmiff  tht)  wuit  -^ 
power  is  the  result  of  toiw  of  tone  in  tho  muscular  fibre*,  n"" 
pantlt/iii  is  duo  tu  the  failure  of  nervous  influeniv.     BuUi  c 
tions  must  be  distiiiguiBhvd  from  the  niero  inability  of  the  bUi 
to  empty  itself    on  ai'count  of  obtitmctiun  to  it«  uutlet. 
nttentiim.) 

Alony  may  be  due   lo,   I.  Simple    over-diat«nt(ii«,    i 
upon  the  patient  havioff  voluntarily  or  compulsoiily  held  Iuh  u 
(ur    ton    long  a   i>cr)nd.  whereby  tho  mueculu'   fibres  n 
stretched  iind  unable  to  i'«oovcr  theiiiiwIvuB.    2.  It  may  bo  t 
result  of  gradual  distension  owing  to  enlargMl  prostate  <ir  strict 
in   oonsequenix)   of  the  obstruction,  tho  bladdev  does  not  mi 
itself,  but  aome  urine  remains  after  every  act  of  miotuntiao ; 
amount   retained   gradoally   increaBM,   the  bladder  beccmes  t 
tcndwl,  and  its  fibres,  if  the  patient  is  old,  beoome  (rtr«tchod,  a 
loae  their  tone  instead  of   becoming  hj-pwtrophied  as  o 
happens  in  a  young  and  healthy  {lerson.     3.  Again,  atony  ma^  k 
duo  to  eystitis,   owing  to  the  inflaniiDation  having  itpniad  to  ff' 
■nuM'ular  coat,  which  thon  undergoes  fibroid  or  fatty  chan^^. 

Sgmpiomt.—Tiui  pati(!nt  eoniplains  of  inability  to  hold  hia  n 
or  that  it  couBtuiitly  dribbleH  away,  or  that  he  has  to  pan  it 
frequently.  Th(i  inToluutory  flow  occurs  at  firi!'t  during  a 
afterwards  on  any  exertion  euusing  ooutractlon  of  the  abdu 
miMcloH.  Theeo  symptonia,  although  often  impropcrrly  epokan  fi 
us  ineontineiiw,  are  really  those  of  retention,  the  bladder  t 
fully  dixtondeil.  but  unnble  to  empty  itself,  and  the  escoas  fl 
invohmtorily  away. 

Tho  traitmrnl  eonHistM  in  jnusing  n  rnlbnter  at  regular  mUf\ 
and  »K  often  as  iitay  he  mvossary  to  i-oraplotely  empty  thu  b' 
whilst,  in  the  muonltme,  the  cundition  Innding  tii  the  atony  Di 
tpMit«i  by  approprinle  mntns.     Thus,  if  the  result  of  ovar-i 
sion.   ntrychnine  and  gnlvuniam    may  bo  tried;    it   tfar  reouit  X 
grailual  distenaion  front  enlarged  proHtato  or  ittnrtiuv.  theon  «    " 
tiouB  muct  be  tn4ile(l  in  the  way  montionod  under  thw  p 
hoods.      In  Ih>I)i  iianilyKii'  iitid  atuny,  cyatitiK,  dilatatiiin  trf  % 
iir«t«iii.  pyulttif,  and  iliMirgHiiixHtiou  of  the  Itidnoy  rnpidly  « 
tho  vatuo:  of  the  bladdi'r  trouble  enunot  be  ndiuved. 

Triu  jKirali/tit  of  the  bladder  u  ucvly  always   tho  iwolt   I 
liMvtap  or  injury  I'f  the   brain  or  spinal  cord,  and  ia  not  t 
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with  except  in  general  paitdysis.  The  bladder  being  jmralysed 
ciumot  omj^ty  itself,  and  becomes  diatendeil  as  in  atony ;  and  when 
it  Clin  hold  no  more,  the  excess  overflows  through  the  sphincter, 
which  is  also  paralysed,  llvjittx  jKirafi/ais,  however,  often  occurs 
after  an  injury  or  surgical  operation,  esi>ecially  that  for  hsemor- 
rhoids.  The  local  treatment  consists  in  the  regular  passage  of  a 
catheter  two  or  three  times  daily. 

Tubercle  of  the  bladder  is  rare,  and  is  nearly  always 
secondary  to  tubercle  in  other  parts  of  the  genito-urinary  tract. 
There  is  pain,  hicmorrhage,  and  other  signs  of  chronic  cystitis  ;  but 
the  diagnosis  will  depend  rather  on  the  exclusion  of  other  diseases 
such  as  stone,  tumours,  &c.,  and  the  presence  of  tubercle  in  other 
organs.  Treatment, — The  general  constitutional  remedies  for 
tubercle  shoidd  be  employed ;  together  with  such  local  remedies  as 
arc  indicated  for  cystitis,  and  for  the  assuaging  of  the  pain.  These 
failing  to  relieve,  suprapubic  cystotomy  maybe  done  and  the  bladder 
washed  out,  and  such  caseous-  masses  of  tubercle  as  permit  of  it 
scraped  away. 

Vesico-intestinal  fistula  may  be  known  by  the  occasional 
passage  of  faeciil  matter  and  gas  by  the  urethra,  and  is  usually  a 
source  of  great  discomfort.  It  commonly  depends  on  inflammatory 
or  other  fonn  of  ulceration  of  the  intestine  involving  the  bladder. 
Treatment. — -When  the  fistula  is  thought  to  be  low  down  the 
intestine  the  abdomen *may  bo  explored,  and  the  colon  above  the 
fistula  united  to  the  abdominal  wall  and  then  openeii. 

The  tumours  that  may  \)e  met  with  in  the  bladder  are:— 1. 
The  fibrous.  2.  The  mueous.  8..  7'Ae  rillofis  or  papi//(tmafotts.  4. 
T/ie  uta/i(fnant.  The  fi'hrous  and  tn neons  si>ring  from  thi?  sub- 
mucous cojit,  and  protruding  the  mucous  membrane  in  front  of 
them  assume  a  jmlypoid  or  wai*ty  shape.  They  are  very  rare.  The 
ri//ou8  or  jtaj)i/loinatons  si)ring  from  tlie  mucous  mem])ran(»,  and 
appear  as  soft,  flocculent  growths  resembling  the  villi  of  the 
chorion.  Tliey  are  the  most  common  of  the  innocent  growths. 
The  iniih'ifiiant  cither  si>ring  fn)m  the  mucous  or  the  sub-mucous 
coat,  and  may  form  a  large  mass  oft(Mi  nearly  filling  tlie  bladder, 
or  assume  a  villous  appearance,  or  merely  inHltrat<^  the  walls. 
Thev  have  either  a  carcinomatous  or  sarcomatous  structure. 

The  sy/njt(oif)s  common  to  all  are  those  of  a  foreign  l>ody  in  the 
bladder,  w^ith  hxMiiaturia  and  absen<'e  on  sounding  of  stone.  In 
thv  fihroihi  there  ar(i  signs  of  obstruction  to  the  urinary  outlet,  but 
little  or  no  hiematiu'ia,  and  the  tumour  may  sometimes  be  felt  with 
the  sound.  In  the  rillons  (Fig.  WIS))  there  is  usually  more  or  loss 
continuous  luemonhage  without  any  other  cause  bt^ing  discovei'ablQ 
to  account  for  it ;  there  is  seldom  any  marked  obstruction  to 
lU'inary  outflow  ;  and  shreds  of  the  gi'owth  may  come  away 
taneously  or  in  the  eye  of  the  catheter.     In  the  mah'r/nant  the 


luually  sudden  attadu  of  severe  heemorrhage  from  time  to  tiine ; 
and  a  growth  may  be  felt  by  the  sound,  or  by  tlie  finger  in  tlie 
rectum,  or  by  pulpation  above  the  jiubes.  There  are  commonly 
moreover  other  sifins  of  uiolipiancy,  as  rapid  growth  of  the 
tumour,  cachexiu.  &c.  Tumours  of  the  bladder,  however,  especially 
the  villous,  are  often  difficult  to  diagnose ;  soma  aid,  it  ia  true, 
may  at  times  be  guinral  by  the  electric  cystoecopn,  but  a  diagnosis 
cannot  always  be  raiulo  without  u  digital  explorution  of  the  bladder, 
which  should  be  imdertaken  where  symptons  such  as  the  above  are 
persistent  unlcsu  they  jKiint  to  a  malignant  f;n)wth.  In  using  the 
cyetoecope   a   moiisuicd   quantity  of   fluid   should   be  left  in   the 
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bladder,  which  should  b.'  jn^viouMly  ii-rigated  if  the  urine  cmitaius 
blood  or  pus  till  the  fluid  rotiimH  clear. 

Trttitiiiri,i.—'nio  removal  of  tho  tumour,  excei)t  it  is  maliguant, 
should  gi'uenilly  be  attt'mptcd.  In  the  female  tho  urethra  may  be 
dilated  for  thiH  ptiiitoHC.  In  the  male  tho  incision  into  the  bhuldM- 
shuuld  be  moile  a]Hiv<>  the  pubes,  und  the  site  of  the  tumour  lighted 
up  by  passing  u  lur(;e  );lass  voginul  spci'uliun  iutii  the  bladder  so 
that  the  tumour  may  lie  included  in  it«  lumen.  If  more  light  is 
required  u  Kmiill  elcctrir  lump  on  a  slender  handle  tiin  be  paitsnl 
down  the  Bi>eculuuL.  Tlio  growth  may  lie  tliou  romnved  by  thewld 
wire  or  pdvano-cuutti  y  looi>,  or  by  fcin-cjiH.  or  bo  Inimed  off  with 
the  actuul  i>r  galvuiio-iuutery.  If  a  vilhniH  tumour  is  nimply  torn 
ufl  by  fortepH.  severe  lisemorrhage.  which  I  have  known  to  jwove 
uncontrollable  and  end  fatally,  may  ensue.    Tmitours  infiltrating 
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the  anterior  wall,  if  not  too  large,  may  be  removed  by  raising  the 
peritoneum,  excising  the  growth  with  the  infiltrated  wall,  and 
uniting  the  edges  of  the  wound  with  sutures.  When  removal  is 
contra-indicated,  relief  where  there  is  obstiniction  to  the  urinary 
outlet  may  be  obtained  by  suprapubic  puncture;  haemorrhage 
should  be  restrained  by  astringents  ;  and  pain  assuaged  by  opium. 

Stone  in  the  bladdee  may  occur  at  any  age,  but  is  said  to  be 
most  frequent  between  the  ages  of  fifty  and  seventy ;  next,  between 
the  ages  of  two  and  six ;  whilst,  between  the  ages  of  twenty-six 
and  thirty-six  it  is  rare.  It  may  occur  in  both  males  and  females, 
but  is  decidedly  more  common  in  the  former. 

The  causes  arc  not  altogether  known  ;  but  residence  in  certiiin 
districts  or  co\mtries,  poor  living,  abuse  of  alcohol  esi)ecially  in  the 
form  of  malt  liquor,  excess  of  nitrogenous  food,  want  of  sufficient 
exercise  and  anything  that  induces  the  excessive  formation  of  uric 
or  oxalic  acid  in  the  urine,  are  regarded  as  predisposing  causes. 
R(.*tention  of  urine  fi'om  prostatic  enlargement  and  the  pi'esence  of 
a  foreign  body  in  the  bladder  are  exciting  causes.  In  a  few  cases 
a  nucleus  has  been  formed  for  a  calculus  by  a  piece  of  necrosed 
bone  which  has  reached  the  bladder  from  a  fractui'ed  j)elvis  or 
carious  spine. 

Varietifs. — The  three  most  common  varieties  of  calculi  met  with 
in  the  bladder  are  the  uric  acid,  the  oxalate  of  lime,  and  the  phos- 
phatic.  They  may  occur  almost  pure  or  they  may  be  mixed. 
Acconling  to  Sii*  Henry  Thompson  the  uric  acid  and  urates  form 
one  half  of  the  number  met  with ;  the  phosphatic  one  quarter ;  the 
mixe<l  one  quarter ;  and  the  oxalates  only  three  per  cent,  of  the 
whole.  The  uric  acid  and  the  oxalate  of  lime  are  generally  formed 
on  a  nucleus  of  one  of  these  substances  which  has  descended  from 
the  kidney.  The  phosi)hatic  is  formed  in  the  bladder  itself,  either 
on  a  nucleus  of  phosphates  deposited  on  some  inspissated  mucus  or 
a  foreign  body,  or  on  one  of  the  other  forms  of  stone  which  has 
descended  from  the  kidnev  and  which  sooner  or  later  acts  as  a 
foreign  Iwdj-.  The  oxalate  of  lime  is  the  most  slow  of  formation 
and  is  consequently  the  hardest  and  most  coinpact.  The  phosphatic 
forms  verj'  rapidly,  is  soft  and  friable,  and  often  of  very  large  size. 
Sometimes  alternate  layers  of  luic  acid,  oxalate  of  lime,  and  phos- 
phates occur  in  the  same  stone  [alternatimj  atlculus)^  a  condition 
probably  duo  to  varying  states  of  the  patient's  health,  effet'ts  of 
metlicines,  bladder  irritiition,  &v.  A  description  of  the  various 
forms  of  calculi  is  given  in  the  section  on    Vrinarij  Calculi  (i>age 

TliH  rharadrr  of  the  stone  may  to  some  ext<'nt  be  guessed  at  by 
the  state  of  the  urine.  Thus  if  the  mine  is  iw:id  it  will  probably 
be  either  oxalate  of  lime  or  uric  acid;  if  alkaline,  phosphatic. 
Calculi  vary  in  size  from  that  of   a  hemji-seed  to  a  large  masf) 
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weighing  many  ounces ;  but  large  stones,  at  the  present  day.  in 
consoquenco  of  improved  diagnosii<,  and  the  diminished  dread  a 
patient  has  of  an  ojwnition,  are  the  exception.  They  generally 
occur  singly,  but  there  may  be  two,  or  even  more ;  they  are  then 
usually  facetted  from  i-ubbiiig  against  one  another. 

Spontaueous  frarturf  sometimes  hai)iiens,  and  has  been  attributed: 
1,  to  the  swelling  or  chemicul  alteration  of  the  cementing  material 
with  which  the  particles  of  the  calculus  are  held  together;  2,  to 
two  stones  coming  into  collision ;  3,  U)  the  compression  of  the 
calculi  by  the  hypertrophitni  muscular  coat  of  the  bladder. 

The  calculus  may  \m  variously  situated  in  the  bladder.  It  is 
usually  free  just  behind  the  prostat*^,  but  it  may  be  in  the  upper 
fundus  behind  the  piil)es,  or  in  one  of  the  sacculi  so  often  found  in 
long-standing  disease  of  the  bladder  (encysted).  Calcidous  matter 
may  sometimes  be  deposited  upon  growths  in  the  bladder  or  upon 
the  ulcerated  iriucous  membi*ane. 

The  iermhiaiivns  of  stout, — If  neglected,  cystitis  is  set  up,  and 
inflammation  may  spread  up  the  lu^eters  to  the  kidneys,  leading  to 
the  changes  described  undei*  Huryical  Distmws  of  the  Kidneys,  In 
conse<iuence,  moreover,  of  the  obstruction  to  the  urinaiy  outlet, 
the  bladder  may  iK'come  hyper trophied,  and  the  ureters  and  kidneys 
dilat^fl  in  the  wav  described  under  stricture, 

Si/injpttnntf. — T]\o  three  chit^f  sNnnjitoms  are — 1.  Pain,  generally 
refeiTed  to  the  end  of  the  ]M.»nis,  and  worse  after  micturition  on 
account  of  thi?  stone  then  falling  on  the  sensitive  trigtme  and  the 
walls  of  the  bladder  (contracting  upon  it.  2.  Frequent  micturition  : 
and,  3.  A  litth?  blo(Hl  in  the  urine,  lliese  symptoms  are  increased 
on  exercise,  especially  riding,  and  after  the  jolting  of  a  niilway 
journey,  &c.,  and  are  least  marked  at  night  when  thc»  jMitient  is  at 
rest.  Otlier  syiii])toms  that  may  Ix?  jnt'sent  are  the  ])assag(*  of 
gravel ;  sudden  stop])age  of  tlit*  stream  <luring  micturition  ;  the 
prt^sence  of  muco-jnis  in  the  luine  owing  to  cystitis ;  piles  in  adults 
and  prolapse  of  the  rectum  in  children,  due  to  stniining;  an<l 
elonpition  of  the  i)repu«.^  in  boys  cuus^kI  by  the  c^msUmt  handling 
to  n'lieve  \mm  ai't4»r  micturition.  Stone  in  the  bladder  may  lie 
simulatt^l  by  cystitis,  an  enlarg«'d  ]>rostato,  a  long  or  adherent  ])n»- 
puce,  a  narrow  meatus,  a  growth  in  the  bladder,  c;ilculous  or  other 
dis<*a?M»  «»f  the  kidney,  a  jH-culiar  choreic  coinlition  (»f  the  bladder 
(the  stannnerin;;  bladder  of  Sir  James  I'aget),  tuln^rcle  of  the 
i)ladder,  and  axarides  in  the  rei-tuin.  An  accurate  diagnosis, 
howev«r,  can  only  1h»  made  by  sounding  the  bladder;  though  in 
l>ovs  the  stone  may  Im»  felt  by  the  fingiT  in  the  rectum  whilst 
pivssure  is  madi^  with  th<.'  other  hand  above  the  ])ubes. 

Sountlinff  thf  htatltitr. —Tho  onlinary  sound  (Fig.  330)  is  a  solid 
steel  instrument  with  a  short  bullions  lH*ak.  Thompson's  sound  is 
lloiiow  to  allow  some  of  the  uriue  to  W  dvvvwu  ulT  if  desired,  and 
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lias  a  handle  like  that  of  his  lithotrite,  to  facilitate  the  necessary 
movements  in  the  bladder.  Having  warmed  and  oiled  the  sound, 
pass  it  like  a  catheter,  letting  it  glide  into  the  bladder  by  its  own 
weight  without  using  any  force.  When  the  sound  is  in,  gently 
])ush  it  onwards  to  examine  the  jmrtterior  part  of  the  bladder. 
Then  tuni  the  beak  alternately  to  either  side;  and  depress  the 
handle  between  the  imtient's  thighs  to  search  the  upper  fundus. 
Then  turn  the  beak  downwards  to  examine  the  base  or  lower 
fundus.  If  the  stone  is  not  detected,  let  out  a  little  of  the  urine, 
or  change  the  patient's  position,  or  raise  his  pelvis  and  try  again. 
The  stone  may  not  bo  felt,  because  it  is  of  small  size,  or  has  become 
encysted,  or  entangled  in  a  fold  of  mucous  membrane.  A  guarded 
opinion,  therefore,  should  be  given,  and  a  further  examination 
made  another  day.  A  stone  may  be  known  to  be  present  by  the 
peculiar  ring  which  is  both  felt  and  heard  on  striking  it.  This  ring 
is  quite  imlikc  the  sensation  given  to  the  sound  by  its  coming  into 
contact  with  i)hosphatic  deposits  on  a  roughened  or  fasciculated 
bladder,  or  with  one  of  the  i^lvic  bones.  Having  discovered  a 
stone,  the  next  care  should  lx>  to  detenuine  approximately — 1,  its 
probable  size  and  composition ;  2,  whether  it  is  free  or  encysted ; 
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\Sy  whether  there  is  one  stone  or  more ;  and,  4,  the  condition  of  the 
bladder  and  urethra.  1.  The  size  vf  the  stone  can  be  roughly 
estimated  by  the  amount  of  resistance  oifereil  on  pushing  it  before 
the  sound  or  by  passing  the  sound  over  it,  and  })y  feeling  it  through 
the  rectum  with  the  other  hand  i)ressing  on  the  li}i)()gii8trium.  Its 
exact  size  cun  only  l>e  ascertained  by  seizing  it  with  the  lithotrite, 
the  distance  the  blades  are  then  a]>art  being  indicated  by  the  scale 
on  the  handle.  The  composition  of  the  stone  may  be  approximately 
aniveti  at  by  (r/)  the  character  of  the  ring  on  striking  it— the 
clearer  the  ring  the  harder  the  stone,  (/>)  the  condition  of  the  sur- 
face, which  is  rougli  in  tlie  oxalate?  of  lime,  smooth  in  the  ])hos- 
phatic,  ('•)  the  re-action  of  the  urine,  and  (</),  the  general  health  of 
the  i)atient.  2.  A  stone,  when  encysted,  is  always  felt  at  the  same 
sjwt  in  the  bladder,  and  when  seized  with  the  lithotrite  cxinnot  be 
moved.  The  sound  cannot  be  passed  all  round  it.  There  is  no 
blood  present,  and  the  symptoms  are  usually  less  severe,  and  ai'e 
not  increased  by  exercise.  3.  The  presume  of  a  second  st<>ne  can' 
only  be  determined  with  certainty  by  seizing  one  stone  with  the 
lithotrite,  and  then  striking  the  other. 

Treatment, — The  stone  may  be  removed  by  crushing  (/it?votT\i\J\^- 
or  cutting  [lithotomy).    In  adults,  Utliotrity ,  m>ik  \svv\.  \e^  ^^^«^- 
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Hon  by  careful  attention  to  the  general  health,  rest,  and  such  local 
means  for  allaying  chronic  cystitis  as  wore  pointed  out  under  that 
lioad,  should  bo  placed  under  an  ansesthctic,  with  the  pelvis  raised 
a  few  inches,  the  thighs  slightly  apart,  the  knees  8upporte<l  on  a 
l)ill()w,  and  the  body  and  logs  well  wrapj>ed  up  in  blankets  to  avoid 
a  chill.  The  rectum  should  Ik)  emptied  by  a  purge  the  day  before, 
and  by  an  enema  on  the  moniing  of  the  opei-ation.  A  few  ounces 
of  mine  in  the  bladder  is  desirable.  If  necessarj',  incise  the  meatus 
(a  strictiu-e,  if  present,  should  have  previoitsly  been  dilated),  warm 
and  oil  the  lithotrite  (Fig.  331),  and  pass  it  with  all  gentleness, 
lotting  it  glide  by  its  own  weight  through  the  spongj'  and  mem- 
braneous portion  of  the  urethra,  and  do  not  depress  the  handle  till 
the  blades  have  reached  the  prostate.  Then  bi-ing  the  shaft  to  an 
angle  of  35''  with  the  horizon,  and  it  will  glide  through  the  pros- 
tatic urethra,  over  the  trigone  of  the  bladder,  and  may  possibly  bo 
felt  to  gnize  the  stone.  The  blades  now  rest  in  the  lowest  part  of 
the  bladder  and  point  upwards  (Fig.  332).  Hold  the  handle  tightly 
with  the  left  hand,  and,  without  moving  the  instrument,  open  the 
male  blade  by  dniwing  out  the  wheel-shajxHl  end  with  the  risrht 
hand.     Pause  a  few  seconds  to  allow  the  ciuTeuts  set  up  in  the 
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urine  by  this  movement  to  subside.  Then  gently  pi'oss  in  the  male 
bhule,  and  the  stone  will  probably  \ye  caught.  If  so,  continue  the 
prf^ssiu-e  on  the  wheel  to  i*etain  the  stone  between  the  bhides,  whilst 
the  buttcm  is  moved  by  the  thumb  to  coiivt'rt  the  sliding  into  the 
scrf^w  movement,  llotate  the  instrument  slightly  to  make  sure 
that  the  mucous  membrane  is  not  cauglit  by  the  blades ;  slightly 
depi-ess  the  huiulle  to  rjiise  the  blades  from  the  wall  of  the  bladder, 
and  screw  hoiiir*.  The  stone  will  probably  be  felt  to  craf.'k  and 
break  into  fi-agments.  If  the  stone  cannot  1)0  seiztxl  in  this  way, 
systt^matically  explore  the  bladder  thus:— 0]>en  the  bhides  and 
rotate  4.>  (l(>gn»(>s  ;  i)ause  and  close.  !);>  tliis  first  to  tho  light,  then 
to  the  left.  Then  raise  the  blades  slightly  by  di^pressing  the 
handle ;  rotiite  alteiiiately  to  right  and  left  iH)  degrees ;  further 
raise  the  blades  and  rotate  l3o  degrees.  Finally,  rev<'rs(^  th<»  blades 
bv  rot^itinj:^  half  a  circle.  In  this  wav  thr  st«)ne  will  probablv  be 
found.  In  th(»s()  manoMivres  the  blades  should  Ix^  ojhmkmI  ImjIoi-c 
rtitiiting  them  in  order  that  the  stone  may  not  be  displiced  by  the 
male  blade,  and  after  rotating  a  pause  should  l)e  made  before 
closing  them  to  allow  the  currents  to  awbsi^ri.    \\svn'\w^  cx\iL^^^'*^iB>a 
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Btouo  ftfiil  largPT  fragmento,  withdraw  Hip  lithirtritii.  finrt  t 
tight  homn  to  ensure  complete  clomiro  of  thp  MadcH  in  order  to 
prevMit  IncOTBtion  of  the  iirethrft.  Next  intniduce  a  Inrgc  evacu- 
ating catheter  (No.  lli.  or  Im^r);  lot  the  urine  escape  and  inject 
two  or  three  ouncps  of  wanii  wnter.  Attuch  the  aspirator,  pre- 
vioxwly  filled  with  wuter  at  a  temperature  of  9H",  mid  romprem  the 
india-rubber  bulb,  driving  aome  of  the  water  into  the  bladder. 
Let  the  bulb  exiiand  and  the  outwani  current  will  bring  awoy  some 
of  the  fragmentfl  and  tl^hrii  which  will  full  into  the  receiver  and 
be  prevented  from  returning  iiito  the  bladder  by  the  trap  (nee 
Fig.  333)  on  again  compreiwing  the  bulb.  Continue  compreesing 
and  relaxing  till  fraginento  ceaw  to  come  away.    Then  if  any  aio 


felt  by  the  evaluating  catheter,  r.>intr.Kluce  the  bthotrite,  or  a 
smaller  niie,  and  crush  ogain  and  nspirnte  as  liefore,  repeating  this 
ifll  If  11 1 !•'■  /fiiiiiiiiiU  are  niaix-til.  The  iiiHTatinn  ti'equently  lasts 
for  un  hour  to  iin  hour  and  a  half  or  longer. 

.'[^''■''-''■'■"''"'■"'■--"l''""''  ''  ""  iwrious  kidney  disease  is  preitent, 
may  Is- given  :  and  hot  hi])-lKithK  if  thero  \»  much  pain.  If  there 
i.  retention  the  nilhetor  sh-iuld  !«  used  at  ii'guiiir  times,  or  tied  in 
if  its  iiii««ge  causes  much  irrituti'iii  and  jmin.  I  'oiiiiiletc  rest  in  l>ed 
t.ira  few  days  or  longer  should  lie  enjoinetl.  If  cystitis  follows 
the  ojH'rutioii,  i>jr  Heiirj-  Thonijisou  strongly  nfoiumeiida  u  weak 
injection  of  silver  nitrate  (gr.  i  to  fji).  As  a  rule,  howerar,  I 
iare  /ound  no  attor-treatineTvl  te(\v™eA.  *'<*i'^  iti  young  boya. 
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Indeed  in  several  cases  the  child  has  been  up  and  pla}4ng  about  the 
wai"d  the  day  after  the  operation. 

A/ter-mmpJicatioiis, — 1,  Rigorn  and  fever,  2,  retention  of  urino, 
3,  acute  cystitis,  4,  prostatitis  and  abscess,  and  5,  orchitis  and 
epididymitis,  occjisionally  wcur.  ^[oro  rarely,  6,  hwniorrhage,  7, 
suppression  of  urine,  and  8,  phlebitis  of  the  pi-(»8tatic  plexus  of  veins, 
foUowetl  by  pyii'mia.  The  impaction  of  a  fragment  of  the  calculus 
in  the  urethra  (formerly  common  when  the  fragments  were  left  in 
the  bladder),  cannot  occiu"  if  the  bladder  has  been  thoroughly 
evacuated. 

(\tuses  of  dmth, — Death  may 'occiu*  from  1.  Acute  nephritis; 
2.  Pj'elitis;  3.  Cystitis;  4.  Perfomtion  or  rupture  of  the  bladder ; 
i).  Peritonitis ;  6.  Saprsemia  or  pyiemia ;  or  7.  Exhaustion.  But 
a  fatal  termination  is  rai'O'  except  when  there  is  some  chronic 
kidnev  disease. 

Lithotomy,  or  cutting  for  the  stone,  may  lx»  jxirformwl  through 
the  perineum  or  al)Ove  the  pubes. 
Perineal  lithotomy  may  be  done  in 
many  ways ;  the  lateral,  as  usually 
I)erf<»rmed,  and  the  median  will  only 
be  described. 

Lateral  lithotomy. — The  pa- 
titMit  should  be*  prepared  by  rest  in 
IxhI  for  a  few  days,  and  the  rectum 
cleared  by  a  mild  purgative  the  day 
before,  and  by  an  enema  on  tho 
mom  in  g  uf  the  opc^nition.  The 
bladder  should  contain  five  or  six 
ounces  of  urine,  or  if  the  patient 

in  una]>l«*  to  rotain  .s(»  much,  an  e<iual  quantity  of  wanii  water 
should  l)e  injected.  Aniesthetize  the  patient,  intrcKluco  a  full- 
sized  staff  with  a  groc»ve  (»n  the  left  side  into  tin.'  bladder,  and 
try  to  strike  the  stone.  If  the  stone  is  not  f<lt,  withdraw  the  staff 
and  puss  a  sound.  If  still  unsuccessful,  n^nd  the  i)atient  back  to 
bed,  as  the  stone  may  have  iK'en  passed  jut  urethram  or  become 
encvsted.  If  felt  by  the  sound,  re-intr(Mbur(»  the  staff,  but  do  not 
oi>ei'ate  until  the  staff  its<^?lf  strikes  the  stone,  that  you  may  Ik>  sui*o 
that  the  staff  has  ])assed  into  the  bladder,  and  not  into  a  false  pas- 
sage. It  is  usual  to  ask  an  assistant  to  strike  the  stone  als«).  Next, 
place  the  ])atient  in  the  lithotomy  position,  /.r.,  with  the  soh-sof  the 
foot  sf^eured  in  the  i)alms  of  the  hands  by  the  lithotomy  shackles, 
and  bring  his  nates  well  ov<*r  the  end  of  tlu'  table.  Kntnist  th<» 
staff  to  an  assistant,  who  shouhl  hold  it  perpeiidiculariy  with 
its  concavity  hooked  well  up  under  th(»  pnlx's  and  exactly  in 
the  middle  line.  Seat  yoiu'self  in  fi'ont  of  tlie  patient,  and 
having  introduced  the  left  forefiiiger  into  Wie  TVivi\.\x\\v  \m  ^^\vi^E.vi  «o;f^ 
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cvacufitor  and  trap. 
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that  it  ie  ompty,  nnd  to  induce  it  to  contract,  enter  tho  knife  (Fig. 
3:M),  which  xhould  be  held  hoTi7x>ntall7,  a  little  to  the  left  of  the 
middlo  li])0  and  about  an  inch  and  a  quarter  in  tront  of  the  verg? 
of  the  unne,  and  curry  the  incimnn  duwnwanis  and  to  the  left  to 
a  point  onr-thii'd  neiirer  to  the  tuborosity  of  the  iwhiiun  than  to 
tlie  marten  of  thn  anua.  I'asn  the  left  forefinger  into  tbe  upper 
an(;Ic  of  th<' wiiund  and  feci  for  the  staff;  divide  with  tbe  knife 


Flfl.  331.— Lithotomj  knife. 

the  superimposed  tJflsucH ;  inncrt  the  tinger-nail  into  the  groore  in 
the  HtafF,  tho  buck  of  the  finger  being  to  the  patient's  left ;  and 
glided  by  the  nail  jireaii  the  point  of  the  knife  into  the  (groove  just 
in  front  of  the  meinbroiicouit  portion  of  tho  urethra  (Fig,  3^). 
Now  nin  the  knife  with  thp  ]>oint  prons«I  firmly  in  the  groove 


(Fergiiwon's  Surgery.) 


onwnnN  into  tho  M.iildor.  kefjiinf-  ili-  bliidi- w.4l  hiteralijted,  i>.. 
din'ctiil  di.wnHiir.lH  imd  to  tli.-  I.'ft,  T;.ke  ciiif  not  t*.  dcpi«w  thn 
hiindlf  ton  iiiui'h  for  fciir  of  eultinjr  the  piiwtiito  too  widi-ly,  nor 
to  hold  it  t.Hi  hoiiraintiil  hA  tli.-  jHiiiit  >-lip  r.nl  of  tho  (ODove  am] 
jN'ni'tmt'-  tlie  tissui-N  U'tw<-<-n  tin.  lilmldor  and  tho  nituin.  Having 
entered  the  bladder,  iJijthtly  i-nlir)!i>  Ihe  wound  in  the  proiitnte  in 
withdrawing  the  knife,  and  posn  the  left  forefinip-r,  which  in  in  the 
wound,  onwai'd:<  along  the  staff  iiit'i  the  bkdd<?r.    If  tho  stone  is 
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felt  by  the  finger  ask  the  assistant  to  withdraw  the  staff.  Take  the  f or- 
ceins in  the  right  hand,  pass  them  along  the  left  forefinger  towards  the 
bladder,  and,  on  withdrawing  the  finger,  open  the  blades,  and  the  stone 
will  probably  be  driven  by  the  gush  of  urine  between  them.  Having 
assured  youi-solf  that  the  stone  is  giusped  by  the  forceps  in  its  smallest 
diameter,  extract  it  by  making  tniction  downwards  and  backwards  in 
the  axis  of  the  pelvic  outlet.  l?o-introduco  the  finger  into  the  bladder 
to  ascertain  whether  there  may  not  Ix)  another  stone,  and  if  in 
doubt  use  the  searcher.  Inject  two  or  thi*ee  syiingefuls  of  cold 
water  into  the  bladder ;  dust  the  wound  with  iodof onii ;  apply  no 
dressings;  tie  the  legs  together  if  the  patient  is  a  child,  and 
send  him  back  to  bed  as  quickly  as 
possible.  If  there  is  hiemorrhage, 
tie  any  bleeding  point  which  is  seen,  or 
if  the  blood  comes  from  the  deep  part  of 
the  wound,  introduce  the  petticoated 
tube  (Fig.  336),  assuring  yourself  that 
the  end  is  in  the  bladder  by  injecting 
water  and  passing  a  probe  through  it. 
Then  plug  firmly  round  with  strips  of 
lint  between  the  petticoat  and  the  tube. 

At  Guy's  Hospital  lateral  lithotomy 
is  performed  on  a  straight  staff,  by  the 
operation  known  as  Key's*.  A  good 
description  of  the  method  will  \h} 
found  in  l^rj^ant's  Surgeiy. 

The  atruHures  dirided  in  the  Oftera- 
t ion  fire: — 1,  the  skin;  2.  The  super- 
ficial and  deep  fascia ;  3,  a  few  bran- 
ches of  the  external  hiemon-hoidal 
vessels  and  nerves ;  4,  the  tmnsversus 
perinei  mus(!lo,  vessels  and  nerve;  o, 
a  few  fibres  of  the  accelerator  urinoo 
and  levator  ani  muscles ;  0,  the  com- 
pressor urethr.e  muscle;  7,  the  membmneous  portion  of  thp  ui*ethra; 
and  H,  the  ])rostat(». 

The  damjers  of  the  operation  are  : — A.  Brfore  the  point  of  the  knife 
Jul'*  entered,  the  ijroot^e  in  the,  atoff — 1,  wounding  the  rectum,  either 
from  cutting  too  iMTix'Tidiculurly,  or  from  not  having  had  it  cleared 
out  by  an  <Miema ;  2,  wounding  the  arterv  of  the  bulb  in  conse- 
quence  of  lK>ginning  the  in<^ision  too  high,  or  directing  tlio  ])oint  of 
the  knife  subsequently  too  much  upwards;  and  3,  missing  the 
gi'oove  in  the  stiiff.  H.  (ht  t-nteriuij  the,  hlnddt-r — 1,  letting  th< 
point  of  the  knife  slip  out  of  the  gr(M)ve  in  the  staff  and  enter 
cellular  tissue  between  the  bladder  and  rectum;  2,  cutting 
pudic  artery  from  holding  the  knife  too  much  \atetv3i^v3!je\\  ^^«kw 
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the  point  of  tho  knife  through  the  posterior  wftll  of  the  bladder ;  4, 
cutting  tho  j)ro.st»ito  too  widely,  and  dividing  its  capside,  wherebj 
tho  lu-ino  may  1)0  oxtravasatod  into  tho  cellular  tisnue  of  the  pelvis : 
5,  wounding  tho  jn'ostutic^  plexus  of  veins ;  (5,  tearing  the  urethra 
across,  and  so  ])ushing  th(^  bladder  off  the  end  of  the  staff,  whilst 
tiying  to  pass  the  finger  into  the  bladder  (this  ac^ddent  is  due  to 
not  making  the  opening  into  the  lu-ethra  large  enough,  and  is  most 
common  in  chihb'on  in  wliom  the  tissues  are  i-eadily  lacc»rable) ;  7, 
making  t(  o   small   an   incision   in  the  jirostate  so  that  the  parts 
are  bruised  or  toni  in  removing  tho  stone,  and  inflammation  is  set 
u]) ;  S,  seizinjc  the  walls  of  the  bladder  by  the  forceps.      TJivif  dav- 
f/f't'S  inaif  he  hcftf  (imit/etl  hy  ohsfrrihtf  Ihf.  fvlJinnng  rufes — 1,  foci  the 
st<»ne  with  tlie  staff  l)efore  you  Iwgin  the  oi)erati<m  ;  2,  see  that  the 
rectum  is  em])t.y,  and  make  it  contract  by  inti'oduciiig  the  finger ; 
.*J,   make  tlie  external   incision  fi-ee;    4,    feel  both    edges   of    the 
gi-oove  in  th(»  st^iff  with  tho  finger,  and  place  the  i)oint  of  the  knife 
h^tirmi  them ;  o,  keop  the  point  of  the  knife  well  presse<l  into  the 
groovf^  of  the  staff  ;  <>,  take  care  that  the  finger  is  puHhed  into  tho 
bladder  in  confart  with  the  naked  staff;  7,  do  not  ivmove  th<^  stuff 
till  the  fingor  tom-lies  the  stone. 

Thf  fh'/firnltirs  of  f/tf  iipn'ttHtnt.-  In  adults  the  cliief  difficulty  in 
to  <'xtra('t  the  stone  ;  in  childi-en  to  get  into  the  bladder.  A.  Tht- 
{llffiruUfi  ill  inlrrlinj  the  h/mider  d(»i)onds  chiefly  on — 1,  not  making 
tho  opening  into  the  ui'othni  fn***  enough,  and  so  pushing  the  finger 
lM»tween  the  bladder  and  the  reetum  ;  2,  a  deep  peiinoum  so  that 
the  ling<M- cniiTiot  reach  tho  bladder ;  in  such  cast^  a  bhmt  gorget 
must  Im'  substitut<Ml  for  the  fing«?r.  IJ.  77/r  dijHruHies  in  rjrtrartimf 
f/irsf  out  lilt' — 1,  th(?  stone  may  Im*  t(K>  Lirge ;  2,  it  may  get  behind 
the  ])rostate ;  3,  it  may  Ik'  lodged  in  a  pouch  in  the  upj>er  fuiiduA ; 
4,  it  may  be  em  ysted ;  .>,  it  may  hroak  or  crumble  up;  0,  it  may 
1k»  so  small  that  it  slii>s  from  In'tween  the  blades  of  the  forcejw; 
7,  there  may  Ik*  an  enlargJMnont  of,  or  tumour  in,  the  ]in»state, 
wheivbv  the  urothra  is  gri*atly  h'ngthcned  ;  H,  theiv  may  l)e  some 
rieketv  or  other  deformitv  r)f  the  ix-lvic  hones.  "When  the  Ktone  is 
iM'hind  the  ]»rostat<\  curved  force]»s,  with  the  blades  turned  down, 
mu>t  1m'  used;  when  th«'  st(»ne  is  abfive  th«*  jjuIh's.  tho  blades  must 
1m»  turned  upwanls.  the  handle  dej>resH'd.  and  the  stone  pressed 
<h»wn  by  the  hand  above  th<*  puln's.  When  too  small  to  Ik)  seiziMl, 
the  scoo})  must  1m«  substitutnl  for  the  foreejjs.  If  the  stone  breaks, 
the  fragments  must  be  removetl  hy  aiil  of  the  sc<m»])  and  synngi*. 
If  encysted,  it  may  Iw  scratched  out  with  the  tinger-nail,  or  frt»<»<l 
\\ith  a  prolM'-jHjinted  bistoury.  If  too  large  to  1m»  extractwi,  the 
w«»und  should  first  be  slightly  eidarpMl :  i»r,  thi>  iM'ing  insufficient, 
thn-e  exiKHlients  remain  — 1,  t<»  make  an  incision  in  the  op]N>Mte 
side  of  the  prostate;  2,  to  crush  tlu*  stt»ne;  3,  to  do  the  suprapubic 
operation.    The  first  of  these  \s  vtvAjAXAN  Wivi  Xse^t.     To  overcome 
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the  difficulty  of  an  enlarged  prostate,  the  blunt  gorget  muat  be 
lined  and  the  forceps  slid  along  it.  A  fibrous  tumour  in  the  pros- 
tate may  be  previously  shelled  out.  Whore  the  pelvic  outlet  is  too 
small  to  allow  of  extraction*  suprapubic  lithotomy  must  be  done. 

Causes  of  death  after  lithotomy, — 1.  Diffuse  septic  inflammation 
of  the  cellultir  tissue  of  the  pelvis  due  cither  to  infiltnition  of  the 
urine  from  too  free  cutting,  or  to  bruising  of  the  partes  in  extract- 
ing a  largo  stone  through  a  small  incision  ;  2,  peritonitis  due  to  the 
spread  of  the  inflammation  to  the  peritoneum,  or  to  a  wound 
of  the  back  of  the  bladder ;  3,  shock  from  too  ])rolonged  an  opera- 
tion ;  4,  exhaustion  from  primary  or  secondary'  hjomorrhage ;  5, 
blood-poisoning,  due  to  the  absorption  of  the  products  of  putre- 
faction (sapnemia),  or  to  septic  phlebitis  of  the  prostatic  plexus  of 
veins  and  p^iemia ;  6,  cystitis ;  and  7,  suppression  of  uiino.  The 
state  of  the  kidneys  is  of  the  most  serious  import.  Whei*e  these 
are  healthy,  as  in  children,  lateral  lithotomy  is  one  of  the  most 
successful  operations  in  surgerj';  but  in  adults,  in  whom  grave 
kidney  mischief  often  exists,  it  is  liable  to  be  followecl  by  one  or 
more  of  th(i  alcove  complications,  especially  diffuse  pelvic  inflam- 
mation. Thus,  in  boys,  when  death  occurs  it  is  generally  the  result 
of  some  one  of  the  accidents  liable  to  occur  during  the  operation  ;  in 
adults  the  cause  is  usually  dependent  primarily  on  kidney  mischief . 

The  aftfr-treatweut  is  very  simple,  and  consists  in  little  more  than 
keeping  the  patient  clean,  and  in  regulating  the  secretions  and  diet. 
Adidts  may  be  placed  on  a  mattress,  with  a  hole  opiM)site  the 
ponneum,  for  the  piupose  of  lotting  the  lurine  drain  through. 
i)uring  the  first  few  hoiu*s  it  is  essential  to  see  that  the  wound  is 
free.  Should  the  urine  not  escape  from  it,  it  is  probably  plugged 
with  a  clot  of  blood;  the  finger  must  then  bo  passed  into  the 
wound,  or  if  a  tube  has  been  introduced,  this  must  be  cleared  by  a 
])r()b(^  or  foathor,  or  by  sjTinging.  From  the  third  to  the  fifth  day, 
in  ('i)nse(iuonce  of  inflammatoiy  swelling,  moi'o  or  less  of  the  urine 
is  pass^'d  by  the  urethra,  but  as  this  swelling  subsides,  the  gi*eater 
part  may  again  pass  by  the  wound ;  more,  however,  is  gradually 
passed  by  the  natural  way  and  less  })y  the  wound,  as  the  hitter 
slowly  heals.  Should  secondary  haemorrhage  occur,  tlio  wound 
must  be  plugged ;  or  if  this  fails  to  arrest  it,  iM^rchloride  of  inm 
or  the  actual  cauterv^  must  1)0  used.  For  thf  treatment  of  the  other 
c()m]>lications  sen  ('cellulitis.  Peritonitis,  &c. 

Median  lithotomy. — Pass  a  staff,  grooved  on  its  convexity, 
into  th(»  bladder,  and  with  the  left  forefinger  in  the  rectum,  feel 
for  the  apex  of  thn  jmistato.  Make  an  incision  with  a  straight 
bistourv,  with  its  back  towards  the  rectum,  in  tlie  median  lino  of 
the  jKirineum,  beginning  about  half  an  inch  in  front  of  the  anus,  m^ 
Insert  the  point  of  the  knife  into  the  groove  of  the  staff  just  in  front  ^P 
of  the  prostate,  notching  the  apex,  and  CMt  a  V\\^\^  my«^\\^^  ^\«ckV. 
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ing  the  membraneous  portion  of  the  urethra.  Withdraw  the  knife, 
slightly  «Milargiiig  the  external  incision  upwards  if  necesHary,  and 
pass  a  long  bulbous  probe  along  the  groove  of  the  ntafif  into  the 
bladder.  Withdraw  the  stiiflP,  and  gently  work  the  forefinger  into 
the  bhuhlor  along  the  prolK?,  thus  dilating  the  prostate.  Extract  the 
stone  in  the  iLsual  way.  The  operation  is  suitable — 1.  For  small 
stones  or  foreign  bodi(?s;  2.  When  it  is  important  that  there  should 
be  litth.^  loss  of  bloml ;  3.  For  the  removal  of  new  growths;  and  4. 
For  exjdoring  the  bladder  in  doubtful  cases  of  disease.  All  the 
cutting  is  done  entirely  in  the  me<lian  line  where  no  vessels  exist ; 
the  deei)er  parts  of  the  wound  are  merely  dilated,  not  cut.  Median 
lithotomy  may  1)0  combined  with  lithotritj'  through  the  wound 
(iterineal  liihoiriiy),  a  sti'aight  lithotrite  being  then  used. 

Si:i»R.\puiJic  liiTiiOTOMY  consists  in  opening  the  bladder  l)etween 
the  pubes  and  the  peiitoneal  fold.  It  is  the  method  tliat  should  be 
employed  for  the  removal  of  very  large  stones,  and  for  certain  forms 
of  tumour  in  the  bladder.  First,  jkiss  a  Petersen's  india-rubber 
bag  into  the  i-etrtum,  and  dilate  it  with  wcter,  and  distend  the 
bladder  with  a  weak  antiseptic  solution,  it  will  then  rise  well  into 
the  alxiomen  and  api>ear  as  a  prominent  tumour,  dull  to  percussion 
a1)ove  the  pubes.  Make  an  inidsion  in  the  middle  line  immediately 
abovo  th(j  symphysis  (Fig.  284,  b),  and  having  divided  with  scisson* 
the  tissues  forming  the  linea  alba,  exj)ose  the  wall  of  the  ladder  by 
gently  w^parjiting  the  fatty  tissue  that  lies  in  fi*ont  of  it  with  the 
iiinger  or  director,  avoiding  the  jwiitoneal  fold,  and,  if  possible,  the 
large  veins  which  ramify  in  this  sitimtion.  The  bladder  having 
}KX»n  fixed  by  inserting  a  sharp  hook  into  its  walls,  make  an 
incision  into  it ;  introduce  the  linger  to  ascf^i-tain  the  size  of  the 
stone  ;  enlarge  the  wound,  if  nec<»ssaiy,  by  cutting  towards  the 
pubes,  and  extract  the  stone  with  the  finger  and  scoo]>,  or  with  the 
forceps.  The  wr»und  in  the  bla(hl(»r  may  be  left  open,  and  the 
pitient  placed  on  his  side  to  ensui-e  an  e^cient  (b-ain  and  pnjvent 
the  tissues  Iwing  infiltrated  with  urine;  or  it  may,  if  the  bladder 
and  urine  are  healthy,  be  closed  by  suture.  Some  tie  in  a  full- 
sized  catheter,  but  it  is  not  ncH^ssary  and  is  j)erhai)s  hannful. 

('alcuu's  in  thk  female  bladder  is  much  less  common  than 
in  the  male,  a  fact  in  great  part  <lue  to  the  shorter  and  more 
dilatable  un^thra  in  women,  to  the  absenc(»  of  a  ])rost<ite  and  (nm- 
se(juent  exeinjition  of  the  female  from  crhronic  ret«'ntion  and  phos- 
phatic«l(»posits.  and  ]>erhapsalso  to  th<»moi-e  regular  habits  of  women. 
Thesyini»toTiis;ire  similar  to  thos<»  in  themali*,  laitan'  «4ometinies  apt 
to  ]m'  accompani'Ml  })y  incontinenee  of  urine.  They  may  at  tim<^ 
Im"  MiiiulatiMl  by  vascular  growtlis  in  the  un'lhra,  by  uterine  dis(*as«\ 
and  by  hysteria. 

Trtnimriit.-A,  When  the  stone  is  snmll,  rapid  dilatati(m  of  the 
luvthm  with  the  thriKi-bladed  v\\\atoY  w  \\y^*v*\w^  fow^ys  is  the 
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best  method  of  extraction.  2.  When  of  larger  size  (above  three- 
quarters  of  an  inch  in  childi*en  and  one  inch  in  adults),  lithotiity 
with  i-emoval  of  the  fragments  at  one  sitting  should  be  done,  -i, 
"When  too  largo  for  removal  by  dilatation,  and  the  bladder  is  too 
contnicted  to  allow  of  crushing,  tho  suprapubic  oi)ei'ation  is  called 
for. 

Slow  dilatation,  dilation  with  ijicision  [urethral  Uthotomij)^  and 
incision  through  tho  vagina  (vaf/inal  lithotomy)  are  very  liable  to  be 
followed  by  incontinonce  of  luino,  espec'ially  in  children. 

IxcoxTiNENC.'E  OF  ITRINE  or  ENURESIS. — InvoluutaiT  oscape  of 
luine  from  the  bhidder  mav  occur  under  several  conditions.  Thus 
— 1.  The  uriiio  may  dribble  away  as  fast  as  it  enters  the  bladder, 
in  conseiiucnce  of  paralysis  of  the  sphincter  vesica  and  inability  to 
close  the  urinary  outlet  {true  incontinrnr*^.  2.  Th(i  urine  may  be 
jiasscd  involuntarily  during  sleep  without  any  organic  change  in 
the  uiinary  apparatus  being  discoverable  [inK'tarual  or  (tcthr  innni- 
tini'Hve).  3.  The  luine  may  constiintly  flow  away,  in  conse<iuence 
of  the  bladder  being  over-distended  and  culpable  of  holding  no  more 
{retention  with  iuvontlitcnce,  or  fnhe  incontinence).  This  last  con- 
diti<m,  which  usually  depends  on  obstruction  to  the  outflow,  will  be 
des(tribod  under  Itettntion  of  Urine  (p.  <)93).  The  impoilanci?  of 
recognizing  that  it  is  one  of  tlie  nature  of  retention  rather  than  of 
incontinence  cannot  Im»  too  strongly  insist<'(l  upim.  Whenever, 
therefore,  a  patient  complains  that  he  is  unable  to  hold  his  wattT, 
or  that  it  is  continually  dribbling  away,  an  over-distended  bladder 
should  Ix)  suspected,  the  abdomen  examineii  for  such,  and  a  catheter 
passed. 

1 .  True  incontinence  of  urine  is  very  rare.  In  nnileSy  it  may  be 
duo  —('/),  to  a  i)eculiar  foim  of  enlargement  of  the  middle  IoIkj  of 
tlie  prostiitti,  whereby  the  urethra  is  rendered  patent  instead  of 
Ix'ing  obstructed  as  is  more  (H^mmonly  the  case  in  enlarged  })ros- 
UiU* ;  (/>),  to  a  like  patency  of  the  ui*ethra  from  the  impaction  of  a 
c:ili'ulus  at  the  neck  of  the  bladder  or  from  a  prostatic  calculus; 
(r),  to  disease  or  injurj'  of  the  spinal  cord,  implicating  the  lumbar 
enlargement,  and  inducing  the  bladder  to  become  so  contractt^d  and 
thickened  that  it  cannot  hold  anv  urine.  ///  thnnles  it  mav  be  due 
— (d),  to  over- dilatation  of  the  urethm,  as  in  extracting  a  calculus 
from  tho  bladder ;  {b),  to  injury  of  the  parts  during  parturition  ; 
and  ((■),  to  vesico-vaginal  flstula.  Tlie  treotment  consists  in  remov- 
ing the  cause,  or  if  this  is  impracticable,  in  rundeiing  tlu?  i)atient's 
condition  as  comfoi-table  as  possible  undt^r  the  cii'cumstances  by  a 
urinarv  ronvenionce. 

2.  Nocturnal  or  active  incontinence  generally  occurs  in  childri*n, 
jind  must  be  distinguished  from  the  involuntary  ))assage  of  urine 
which  is  an  occasional  symptom  of  thread-worms,  calculus,  long 
prei)uce,  or  giowth  in  the  bladder.     In  nocturw^il  \\\vivi\\\l\\\vs^sivi  >^xv>- 
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I>er«  beyond  that  tlie  child  wetn  his  bed,  no  idgn  of  diseiifle  of  any 
kind  is  di«cuvomble.  Trefttmtfnt, — Presuppondng  that  the  absence 
of  throtid-woniis,  i'«lculii8,  long  prepuce  and  growth  in  the  bladder 
has  bi*ou  asrortjiinfd,  tliu  treatment  uhould  consiist  in  tonics,  cold 
baths,  and  tho  administration  of  belladonna  in  incrcacdng  dmscs  till 
symptoms  of  belladonna  poisoning  apjKnir.  The  child  should  lie  on 
his  sidt?,  not  on  liis  l)ack,  and  be  awakened  ut  regular  iutervaU  to 
])ass  wator.  1  havf  found  the  continuous  galvanic  current  of  Her\*ice ; 
mw  polo  should  Ix*  applied  over  the  urinary  centre  in  the  lumbar 
re«;ion,  the  other  to  the  jKjrineiun.  In  obstinate  ca»e«,  Sir  Henry 
Tlioni])son  advises  the  application  of  a  solution  of  silver  nitrate 
(gis.  X  to  5J)  to  the  neek  of  the  bladder. 

JLi-iMATiMiiA,  or  bloody  urine,  is  generally  a  svTnptom  of  dit*ea<*e 
or  injury  of  the  urinary  orgjins,  but  may  also  occur  in  certain  con- 
stitutional conditions,  as  scurvy,  piuimi-a,  malaria,  the 'hteuiorrha- 
gic  diathesis,  and  in  s(mio  fevei-s.  AVhen  blood  is  present  in  large 
(juantities,  the  uriiie  will  b(i  bright  itni  or  coffee  or  poitor  coloured ; 
when  in  smaller  ([uantities,  of  various  shades  of  brown  to  which  the 
term  "smoky"  is  applied.  Blood  may  be  simulated  by  urates, 
indican,  bile,  or  rhul>arb  or  other  colouring  matter  which  may  have 
\yvvu  introduced  by  impost<>i*s.  Tlie  dark  greenish  colour  of  the 
uiiin'  which  is  jiroduced  by  the  absorption  of  carbolic  acid  from  a 
wound  must  not  be  mistaken  for  bloo<l.  Blood  may  be  distinguiahed 
by  blood-globides  being  6C<;n  under  tlio  mici*oscope ;  by  the  spec- 
troscope ;  or  by  the  ozonic  ether  test.  Add  a  few  di*oi>s  of  tincture 
of  guaiacum  to  tlie  susi)ectcd  urine,  and  then  an  excess  of  ozonic 
ethor,  shake  the  mixtme  and  allow  it  to  stand ;  it  will  assume  a 
bhu*  colour  if  blood  is  jiresent.  The  same  ivaction  occurs  if  the 
]»ati«'nt  is  taking  potassium  iodide.  Albumen  will  bt*  detected  in 
lh«'  urin<'  if  bloo^l  is  pres<?nt  in  quantity. 

Sitnro-  of  t/tr  blmuL — Tlie  })loo<l  may  come  from — 1,  the  kidnev  or 
ur«'t«'r;  'J,  the  blad(b?r  or  prostate ;  or  3,  the  urethm.  Whtu  frttm 
ilk  kitlm  If  in'  nnft-r  it  may  be  due  to  (a),  injury,  (A)  cong<'stiou  or 
inflammation,  (r)  Bright's  disease*,  (»/)  the  administration  of  turpt»n- 
tiin"  or  tin*  n])])lirati<m  of  a  cantharides  })lister,  (»•)  the  prestMiw*  of 
a  parasit*',  tin'  Bilharzia  h;emat^)bia,  in  the  jH'lvis  of  the  kidney  in 
pt'iNons  who  have  lM.'en  in  Africa,  {/)  the  iiiii«i<"tion  or  {mssage  of  a 
rabulus,  (7)  the  jiassiug  of  a  ratheter  up  the  uiethni,  or  (A)  malig- 
nant (lirM.'asr.  117/'//  troni  thv  Uathlt-r  or  inostnlt'  it  mav  Ix'  due  to 
('/}  injury,  [b)  calculus,  («)  cystitis  or  ]»rostatitis,  or  ('/)  villous  or 
malignant  growths.  Winn  from  the  tinthnt  it  may  IhmIuc  to  («) 
injury.  70  gonorrha-a  or  chancre,  (' )  eivctile  giowths,  ((/)  calculii>, 
(» j  ruptunf  of  corpus  sjK)ngiosum  in  chordee  <»r  s«.»xual  intercourst*. 

ltvnft,iv,is.  -  lUuod  from  the  nntltnt  comes  before  the  urine,  is 
fij'tpn'ntly  jaire,  ami  may  continue  flowing  between  the  acts  of 
mieturiti'^n.     l''rom  the  hlwldrr  <»r  pr<nj(«<« \  it  ^g»?uei*ally  comes  after 
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the  urine,  or  the  uriiio  contains  moi-e  blood  at  the  end  than  at  the 
bej^nning  of  micturition ;  it  is  often  clotted  from  remaining  some 
time  in  the  bladder,  and  the  urine  then  is  of  a  porter-like  colour. 
From  the  kiduf\t/  it  comes  with  the  urine,  with  which  it  is  intimately 
mixetl  {Hinokt/  uriuc).  The  urine  may  then  contain  blood-ciists  of 
the  renal  tubes,  or  when  it  comes  fr.)m  the  ureter y  fibrinous  exists 
of  the  iu*eU;r. 

The  treatment  resolves  itself  into  i*omeiyinj^  wliere  jiossibh^  tie 
cause  (see  Diseases  af  K'Uncf/^  Bladder,  &c.).  When  clots  have 
collected  in  the  bladder,  they  may  bo  wa«hed  out  with  a  stream  of 
warm  water ;  but  when  they  are  decomposinj^,  it  may  \>e  necessary 
to  open  the  bladder  through  the  peiineum  and  i*emove  them. 

DISEASES  OF  THE  PHOSTATE. 

Acute  prostatitis. — Causes. — Generally  gonoiThooa,  or  stric- 
ture of  the  urethra ;  less  frequently  cystitis,  imj)acted  calculus, 
and  j)assage  of  instnnnents.  Occiisionally  in  gouty  subjects  it 
api)ears  to  occur  idiopathically.  St/mptoms. — Micturition  is  fre- 
quent, and  att^nd«nl  with  iiain,  esi^ecially  at  the  end  of  the  act; 
there  is  throl)bing  and  continuous  pain  in  the  perineum  and  neck  of 
the  bladder,  and  pain  during  (lefa)cati()n.  When  examined  by  the 
finger  in  the  rectum,  the  })rostate  is  found  hot,  swollen,  and  i)ain- 
ful,  and  the  passage  of  a  catheter  causes  great  pain.  The  febrile 
disturbance  which  accompanies  it,  is  perhaps  ushered  in  by  rigore. 
TfnniiiatioNs.  —  Kesolution,  abscess,  or  chronic  infiammation. 
Treat  me  id. — Six  or  more  leeches  to  the  i)erineum  ;  hot  hi])-l>{iths ; 
hot  poultices  to  the  perineum;  and  a  j)urgative  at  the  onset, 
followetl  by  alkaline  medicines.  A  catheter  is  only  to  be  ])assed  if 
thr-re  is  n^ti'iition  of  urine. 

Abscess  of  the  pkostate  is  generally  preceded  by  acute  in- 
llaniination  ;  but  clironic  absc<»ss  may  l.)e  ])rodu('ed  ])y  cathetinism 
in  chronic  enlargement  of  the  organ.  Acute  abscess  may  Im?  sujs- 
IKM'ted,  when  in  the  course  of  acute  jirostatitis  rigors  and  i-etention 
of  urine  supervene.  Fluctmition  can  at  times  be  felt  through  the 
rectum,  but  the  abscess  is  generally  first  discovered  on  passing  a 
catheter  for  the  relief  of  the  retention  of  urine,  when  a  (juantity  of 
pus  escapes  from  the  urethra.  At  times  the  abscess  may  burst  into 
th(>  rectnm  or  perineum.  Treatment. — Free  incision  in  the  middle 
line  of  the  perineum  to  let  out  the  pus.  When  the  pus  forms 
aroiuid  the  ja'Ohtate  instead  of  in  its  substancre,  a  i^eri prostatic 
abscess  is  Siiid  to  have  occurred.  The  cause,  symptoms,  and  treat- 
ment are  similar. 

Chronic  prostatitis  generally  occurs  as  a  sequel  to  the  acute. 
The  symptoms  are  similar  but  of  much  less  intensity ;  and  there  is 
a  glairy  discharge  with,  sometimes,  a  drop  uy  tvjv>  v^i  Wv\*.>^  \\v  *A., 
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The  urine  is  cloudy  and  contams  pus  and  prostatic  casts.  Noctiir- 
nal  oiTiisHions  an,»  frequent.  If  the  inflammation  is  not  lelieved, 
cyntitiH  may  follow,  and  tlie  ImkHIv  and  mental  health  become 
wriously  ini]>ain«d.  7 Vw/^/iew<.- -Blisters  to  the  perineum,  gentle 
laxatives,  tonics,  especially  iron,  chnn^  of  air  or  a  sea  voyajre, 
HOii-bathinj;,  a  ^»ncrous  diet,  and  the  avoidance  of  stimulants, 
horse-cxcrcis<»  and  s<'xual  indul<j:ence.  The*  application  of  silver 
nitmte  to  the  prostatiir  urethra  is  i*ecommond(.Hl  by  some  SurgiH)ns 
when  there  an?  nocturnal  emissions. 

IlvPKitTUoriiY,  or  chronic  enlarp^ement  of  the  prostates  must 
Ix)  carefully  distinpiislied  from  the  eidarpement  due  to  inflamma- 
tion.    It  JseUlom  occurs  under  the  aj^.»  of  fifty  or  sixty,  and  is  a 

common,  thoujjh  not  an  invariable,  ilisiNwe 
of  old  men.  It  may  b<»  due  ti>  hypertrophy 
of  all  the  tissues  forming  the  prostate  ;  or 
the  glandular,  muscular,  or  fibrous  tissue 
only  may  bo  afftM'ted,  then  often  forming 
distinct  masses  in  tlie  sulwtiiniH?  of  the 
organ.  Tlie  t'ulargement  may  involve  the 
wliole  prostate,  or  may  1k»  confined  to  <me 
or  other  of  the  latenil  lol)e8  or  to  the  so- 
calle<l  middle  lobe  (Fig.  337).  The  m««- 
is  not  known. 

The  fffeHs  of  chi'onic  enlargement  of  the 
])rost;ite  are  ver^'  serious  when  the  out- 
flow of  urine  is  im]KHU>d,  similar  cliangrs 
(M'curring  in   the   bbulder,    urett»rs,    and 
kidnevs  as  ilesi-rilxHl  under  stricture.  The 
l)ladder  ])ohind  tlie  enlargement  forms  a 
pouch  in  which  some  urine  may  ivmniii 
aft<T  ea<'h  act  of  micturition  unexj)elle<l, 
and   there,  mixinl  with   ]>ils  and   mucus 
from  the  walls  of  th«»  inflamed  bladd*T, 
undergo  deeDin  posit  inn,   prolwibly  owing  to  the  action  of  micro- 
orf-.iiiisnis.   the  urea  being  cnnvert<Ml  into  anmionium  curlMmute, 
and  till*  phusi»h:ites  in  consiMpience  pre<ii)itat«'<l. 

Siiu.ptontn.-  liicn-aH'd  fnMiueney  of  micturition,  esi^'cially  at 
night;  iiialiility  to  j.rojx'l  the  stn^nn  to  the  xime  distance  iis  for- 
nn-rly.  owing  to  tin-  muscular  fibres  «»f  the  l)ladd«-r  U'ing  involvinl 
in  thV  dis«aH':  and  diflimhy  in  connnencing  the  art.  loiter,  the 
bhuMer  is  iniiMrti-ctly  eini»tied:  thr  retainrd  urine  Imtoujcs  ani- 
nioniaj-al  and  alkalin."  in  n-aetion  ;  cystitis  is  M-t  uj),  and  n'tentii»n 

ot  uriiu*  may  filially  oeeur. 

Ih>i,j,ii->i.>.  Th«>«'  syniptoin>  may  d«*iHnd  uiMin  eause.-  other  than 
enlarged  j.nistati-.  It  is  only  by  a  phy^ral  examination  that  the 
Hutmv  of  thv  (h.s«ase  can  Vh'  WuyaUAn  wuwV  v^wV.    VNw \\\ltvKlucinK 


Fm.  3;i7.  —  Knlar^cment 
(if  the  Tiiiiitllo  lolic  (if  the 
]iroiitate.  v*"^^*  Uartho- 
loinew'K  Ilosjiital  Mu- 
t>euin.) 
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the  finger  into  the  roctum  the  pi-ostate  is  felt  enlarged,  unless  the 
middle  lobe  only  is  involved.  On  passing  a  catheter  no  obstruction 
is  met  with  in  the  urethra;  i.e.,  the  catheter  passes  six  or  seven 
inches  without  meeting  with  any,  and  then  has  to  be  well  depressed 
before  it  can  be  made  to  enter  the  bladder.  Or  an  onlinary  ciithcter 
may  not  be  long  enough  to  enter  the  bladder,  and  a  i>rostatic 
catheter  may  have  to  be  used. 

Tredtmefif, — In  the  early  stages,  so  long  as  the  bladder  can  be 
completely  emptied  by  the  patient's  own  efforts,  the  treatment 
should  bo  directed  to  improving  the  general  health.  IJut  as  soon 
as  it  is  found  that  obsti'uction  is  beginning  to  come  on,  Harrison's 
olive-shaped  bougie  may  be  passed  daily  so  as  to  exert  pressiu«  on 


Fi(».  33S.— Coutle  catheter. 

the  prostate,  and  dilate  the  canal.  If  it  is  found,  after  urine 
has  been  passed,  that  the  bladder  still  retains  some  ounces,  then 
catheterism  must  be  commenced.  A  soft  catheter,  or  when  the 
middle  lobe  is  enlarged,  a  coud^  or  bi-coude  (Figs.  3.*}8,  339),  should 
be  used  at  regular  intervals,  and  any  cystitis  which  may  exist 
should  be  treated  as  alreafly  described.  As  the  disease  advances 
the  passage  of  the  cathett^r  may  cause  a  very  irritable  condition  of 
the  bladdi^r.  Under  such  circuinstanws  it  becomes  a  question 
whether  the  bladder  should  be  tappwl   above  the  pulies,  and  a 
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Kio.  339. — Bi-r»oud6  ciithct«r. 

cannula  kept  permanently  in  ;  or  whether  an  intiision  in  the  middle 
lin«'  of  the  perineum  sliould  be  made  to  dniin  the  bladder.  I  prefer 
the  latter  method.  When  retention  occurs,  and  it  cannot  be 
relieved  by  a  catheter,  the  bladder  must  be  tapped  above  the  ])ubes. 
Recently  the  obstruction  has  ])Oini  overcome  by  punching  out  a 
piece  of  th(»  ]>rostate  with  an  instrument  invented  for  the  pui'])ose, 
])V  boring  a  new  channel  with  th(?  galvano- cautery,  and  by  opening 
th(i  blad(l(»r  above  the  pubes  and  removing  with  tlie  knife  or  caut^'ry 
i\u)  obstructing  portion  of  the  middle  IoIh^  {printUiUrtonu/).  The? 
r^'Uioval  of  the  obstructing  middle  lobe  holds  out  the  best  prosjM'ct 
of  success.  (Castration  is  recommended  as  likely  to  cause  shi inking 
of  the  prostate,  in  the  same  way  as  the  removal  of  the  ovaries  leads 
to  atrophy  of  fibroids  of  the  uterus. 

Tubercle  of  the  prostate  may  occur  in  the  course  of  general 
tuberculosis,  or  in  connection  with  tuberculax  ^oa^OkSi^  q1  ^'b  ^swi^Kk- 
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urinary  tract.  It  gives  rise  to  inflammation,  and  RometimeB  sup- 
puration, in  or  about  the  organ :  but  its  diagnosis  will  depend  on 
the  proBcnco  of  tulKjrclo  in  other  i>arts,  as  the  tostticle,  bladder. 
veHicuU©  seniinaloH,  &c.  The  local  scraping  away  of  caseoiu* 
material  may  give  somn  temporary  relief. 

Malignant  disease. — Carcinoma  in  the  old,  and  sarcoma  in  the 
young,  may  occur  in  the  prostate,  but  lx)th  are  rare.  Pain,  in- 
creased frequency  in  micturition,  with  passage  of  blood,  often  pure, 
at  the  end  of  the  act ;  the  presence  in  the  urine  of  shreds  of  the 
growth  :  the  detection  in  the  i-ectum  of  a  swelling  of  the  prostate 
of  unequal  consistency  and  of  rapid  growth ;  enlargement  of  the 
lumbar  and  often  also  of  the  inguimd  glands :  and  wasting  and 
cachexia,  are  the  symptoms  by  which  it  may  be  known.  The  frw/- 
meut  can  only  ho  palliative ;  /.»?.,  moq)hia  to  subdue  pain,  astringents 
to  check  hfumorrhage,  and  catheteiism  or  supra-pubic  puncture  to 
relieve  retention. 

Prostatic  calculi  are  oft<»n  foimd  in  abundance  in  the  prostate 
of  old  men  in  the  form  of  small,  brown,  seed-like  bodies.  They 
are  composed  of  phosphates,  with  a  little  carbonate  of  lime  and  a 
large  proportion  of  animal  matter,  and  are  believed  to  be  formed 
l)y  the  insiMHsntion  of  the  prostatic  secretion,  and  the  subsequent 
deposit  upon  it  of  the  earthy  salts.  Usually  they  give  rise  to  no 
symptoms:  but  occasionally  one  or  moi*e  encroach  upon  the  urethra, 
and  may  attain  such  a  size  as  to  project  into  the  bladder,  then 
causing  ])ainful  and  frequent  micturiticm,  involuntary-  erections  and 
esca])e  of  semon,  or  perhaps  retention  or  incontinence  of  urine. 
A  gniting  s«*ns;ition,  Init  no  tnic  ring,  may  be  elicite<l  on  the  passage 
of  a  sound.  At  otlier  times  the  Ciilculi  may  escape  into  the  bladder 
and  tln'r«\  colbn'tingin  considerable  numlxM's,  give  rise  to  symptoms 
of  stone.  M<»roover,  one  or  more  may  Im.»  peri(Klically  juisseil  by  the 
urethra.  Tn<itmiiit. — I'nless  the  sy]ii]>t<»nis  are  wjvere,  the  calculi 
are  In'tter  left  alone ;  but  should  they  attain  a  large  size,  or  give 
ris«»  to  ret»Miti(>n,  &c.,  they  should  be  removed  through  a  me<lian 
incision  in  th<«  pc^-int^um.  Kxtniction  by  tho  ui-ethral  forceps  is  not 
likely  to  siirc('e<l ;  but  th<Te  is  no  harm  in  tr^-ing,  if  all  gentleness 
is  iis<fl.  Where  thi*v  have  collect«Ml  in  the  bladder  thev  may  be 
washwl  (►ut  by  llipdow's  evacuator. 

DISEASES  OF  THK   rHETHHA. 

SiMVLK  ruETHRiTis,  or  inflammation  of  th«»  urethra  of  a  non- 
specific character,  may  Ix)  due  to  injury,  cathett^rism,  gout,  the 
indtation  of  worms,  the  abus<'  of  alcohol,  or  contact  with  leu(x>r- 
rhuiil  discharges.  *S/#//m.  --Simple  inflammation  <>f  the  urethra  is 
attended  by  a  catairhal,  and  at  times  by  a  muco-purulent  dis- 
charge, and  (»X('e])t  in  the  mildest  foniis,  it  <*annot  always,  without 
takiny:  into  account  the  ^ustory  vA  \\\^  v"a>^\V>  \\A\\\igai*\wid  from 
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r^iuon-ha'U.  Liko  the  liitter  ufFoctJon  it  inny.  though  mtich  more 
I'un-ly,  1)0  Cfiiiiiilicatml  Iij'  eyi*titiH,  piiwtntitui,  epiiliiymitis,  noph- 
litiei,  ri^-ntivitif,  hikI  ii)ihthnlniiii.  Thu  fretilntrnl  in  nimilur  to  that 
fur  ^)]|(>iThu:ii. 

i!os'iiiii{ii<KA  iii  ail  tioute  ii)focttvi<.  and  spmific  iiiflummution, 
atti.<iiileil  with  a  miico-iuinilciit  difcha:^.  In  the  initio  it  is  most 
i.'omTiKiii  ill  the  iircthni,  iii  the  fptntilo  in  the  vaginn  and  nbout 
the  viilvn  ;  but  it  inuy  attack  any  niucoun  luciiihrane  oxpoHud  to 
Fontsf^ou. 

(\in»f. — In  thfi  male  it  ia  nearly  alwayn  due  to  direct  cont^on, 
and  in  the  fi<malc  it  i9  aloo  commonly  contracttid  in  thid  way :  but 
in  the  (cmalo  it  mity  possibly  be  dovelopod  ih  hui-o,  i.r.,  ovolvod  from 
a  non-pathogonii'  orgitnism  through  want  of  lileunliness  and  the 
d(«ompOHitii)n  of  retained  and  foul  diachargi'S. 

Pathology. — (Jonorrhflea  is  now  rngarde<l  aa  a  BpcciHc  and 
infootiTo  infLitimiation,  in  that  it  han  a  dititinrt  incubative  periwl,  ia 
highly  cr>ntagioiifi,  i>xtendfi  along 
the  niiit'ous  tiut-ks  it  attacks,  oiiil 
may  secondarily  alTr'ct  the  fibrous 
tisduCR  of  the  body  generally,  as  in 
gouorrhccdl  rlieunuitism  nnd  Hclero- 
titie,  atxl  in  that  the  niicro-orgunism , 
Fig.  340  ((joMOrthTHi),  found  in  the 
disrhargeviaftergelatine  cultivation  a 
to  four  geiierationi',  will  set  up  a 
Miniilav  inflammation  in  any  mucous 
menilirano  to  which  it  in  npiiHiMl.  In 
thi!  male,  gonorrhuca  UHually  Iiegins 
ill  tlio  miiciius  memlirane  of  the 
fmwii  nuviculiuiM,  and  if  iiUowitl  to  fi,,-.,  340.— GonocoivE.  x  1000. 
run  itH  nmiw,  cxti-iids  Imckwanii  {.\Ster  .Stemliciv  ) 

aUing  the  iirotlmi,  tind  tlwiice  niay 

HpTViul  to  th<'  vcsicula'  scminales,  pruMtate.  bloilrli'v,  and  testicle.  In 
tliP  fi'miili!  it  iiwuiUly  Ixsginx  almut  the  viilvu.,  whence  it  may  e.\ti'nd 
to  the  va<,^nii,  ami  more  ranOv  to  tlie  iirctliiu,  bliulilef.  nti-nin  and 
l''ullo)>ian  tuliKH. 

Siiiii}'l<iiu''.  -(ioiioirhdii  is  gi'm-i'allv  di\iclisl  into  llirei'  jifciges. 
In  tlie>i-(  ila;/,-,  iwiuilly  lading  froin'a  few  AiyM  to  a  w.ek,  then. 
is  some  itching  nliiint  the  external  nieulurt  foHoweil  by  a  yi-llowish- 
ivhite  clisr-liiivge.  In  tlie  n*iiuil  if  iich^  tfiiijr.  then-  i»  giiiit  |«iin  on 
unnation.  a  thii'k  yr'Howiwh-gii-en  discharge,  ami  redne.-M  nnd 
nwelling  aliout  theliiw  of  the  ini-atue'.  Tn  thi'  thir-l  or  •liriink  nliii/r, 
which,  wlioii  prul'iiigiHl,  is  known  iih  gM,  the  dirH-hai-gi<  liei'omes 
thill  uri<l  watery,  ami  tliciv  is  no  longer  jiaiii  on  iirinution. 

Tlio  trnttiiifuf  varies  according  t<i  the  stage  of  the  di[*«.9e.  •.\w^«.- 
luUy  it  maybe  ™id  that  attho  onseta  BKiart  ^wTgeAidx^ii-^*  ^-"^' 
and  tho  bowvh    subsequently    kept    ftUgh.ft'j  To\a.-s.e&.  "ta'j   ■»>;«»» 
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uporientK;  whilst,  throughout  its  course,  Rtimulants  of  all  kindi* 
must  Ix;  withheld,  domulcont  drinks  freolv  taken  to  dilute  the  urine, 
the  parts  koi)t  scru]>ulously  cloun,  the  testicles  supported  in  u  sus- 
pensory l)andiip\  and  active  exorcise  and  ex])osure  to  cold  and  wet 
avoided.  In  thv  Ji rut  MtKje  the  so-callwl  abortive  treatment  is  nften 
successful.  It  consists  in  the  use  of  astringent  injections,  and  the 
internal  adniiinstnition  of  such  dnigs  as  copaiva,  cubebs,  or  sandal 
oil.  An  excellent  plan  is  that  suggcstiMi  by  Mr.  Choyne  of  passing 
a  lx>ugie  c<nniK)Red  of  icKloforni,  oil  t)f  euciilyptus,  and  oil  ol  thiH)- 
broma.  into  the  uiethra  after  the  pitient  has  passed  water,  and 
allowing  it  to  dissolve  then\  and  subse(iuently  injecting  freely  with 
a  lotion  of  sulpho-carbolate  of  zinc^  The  bougie  should  be  repeated 
if  necossjirv.  In  this  way  the  diseas4>  may  often  be  cured  in  a  few 
days.  In  the  sn'oml  hUuji-  most  Sui'gtjons  i-ec^immend  a  soothing 
plan  of  treatment,  meit^ly  keeping  the  bowels  I'elaxed,  and  giving 
such  medicines  as  hyoscyamus,  bicarbonate  of  potash,  &c.  Unless, 
however,  the  inflammation  is  very  intt;nse,  injections  of  sulpho- 
car])<)late  or  suli)hato  of  zinc,  or  of  tannic  acid,  may  be  safely  used, 
and  will  gi'Ciitly  lessen  the  duration  of  the  diseiise.  In  the  thinl 
stiiijf,  astringent  injections,  combincnl  with  the  internal  use  of 
co]»aiva,  cubebs,  or  sandal  oil,  are  indicate<l.  This  stage  is  often 
very  diflicult  to  cun*,  and  where  one  i-emedy  or  injection  fails, 
another  must  Ix^  tried.  The?  jMissagi?  of  a  full-sizt)d  l>ougie  is  at 
times  of  much  service.  Spiiug  iKUigies  coated  with  thallin  have 
Ikx'u  lat4*ly  highly  recnmmende<l. 

CoMrLK'ATioNs  OF  ( i()N'()URii<EA. — ( 'omplicatitms  of  some  kind 
fnH[uently  octrur  during  an  aeute  attack  of  g^morrluea.  They  may 
be  conveniently  classified  aeconling  as  they  deiK.»nd  uixni : — A.  7'hf 
/(inil  in/ifimmafioii  of  the  nrtthra — 1,  balanitis;  2,  chonlet? ;  3, 
phimosis;  1.  j)araj)himosis ;  o,  lacunar  and  perineal  aliscess;  6, 
n*tenti<»n  of  urine;  7,  warts;  S.  stricture;  J>,  indunitidu  of  th«' 
jM'nis  (rare).  1$.  77/^  fxtvuHion  of  the  injhiinnmlitm  nUnnj  thr  tititiUt^ 
uriiiiirff  miivtms  iiifnihram—\^  ])rostatitis ;  2,  cystitis;  ,'J,  <'ow- 
IK'ritis;  1,  vesiculitis;  .>,  epididymitis;  6,  pyelitis  and  ne])hritis 
(very  rar«') ;  and  in  the  female :  7,  metritis;  S,  siilpijigitis ;  S),  jielvic 
|M'iit(»nitis  and  cellulitis.  ( '.  Tfit  (stiuHitm  uf  th*'  iuflammntutu  U% 
Ihf  luinplmtlvA  I,/ Ihv  tmt/ini  —  1,  lymphangitis;  2,  buln);  and  3, 
bl(>(Ml-pniH»niiig.  1).  T/it  Incni  imu  ttlntioh  <i/'  liinfiiHf  ntmtnta  intm^ 
hriin(s  irilh  fit'  '//.srV/fin/r-  -1,  gonorrlueal  conjunctivitis;  2,  nasiil 
catarrh;  and  .'J,  catanhal  inflammation  of  the  ivctum.  E.  The 
aJtfmrptitm  Inj  tin-  UtHni-rrttmlH  o/' fhr  Stpfir  jinniucts-—\i  ^tnonhiviil 
rheumatism;  2,  gononlKcal  sclerotitis;  and,  .'J,  septictemia  and 
pyieujia.  ( >f  thes4'  complications,  some  are  excee<lingly  rare,  whilst 
others,  as  im/inn'fiM,  vhtinhv^  phiniosiA^  jHirajihimosiSy  epididymititi^ 
htilMt,  and  btridiirv  are  common.  Most  of  these  complications  are 
dowrihod  under  (bseases  ol  tlio  'varioM*  ot^w*  iiv  other  parts  of  the 
book.    Here  a  short  account  oi  ike  ivAVo^wVn^  w^^-  Ni*^\»  ^^«eu 
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Balanitis,  or  mflammation  of  the  glans  penia,  often  occuie  in 
tfonorrhcFti.  Tho  glane  ie  red  and  swollen,  of  a  bright  i:<ed  colour, 
Hnd  ufton  excoriated.  Cleanliness  and  ostringunt  lotions  are  all 
that  in  iiocossary. 

CllOltDEB,  or  painful  erecliou  of  tho  penis,  is  very  t'oiiinion  in 
ffonorrhcea,  Tho  erected  jieiiis  has  often  a  downward  curve,  which. 
IN  ^^'tiemlly  believed  t»  depend  on  the  influiinnatory  jiroducta  in  and 
around  the  urethra  preventing  tlio  corpus  i'|>oiigiosuin  from  becom- 
ing distendeil  equally  with  tho  corpora  caveiTiomi.  Home,  however, 
attribute  the  chordee  to  Kpasni  of  tho  urethral  inuHolcs.  It  oceuro 
chiefly  at  night-lime  when  the  patient  ie  warm  in  bed.  and  greatly 
disturbs  his  itiHt,  The  Ireatmrul  amsiMts  in  the  administration  of 
fuch  .<t.>dative«  iis  jKitiiHsimn  hromidc  or  of  camphor  anil  opium  in 
the  form  i>f  a  pill  or  siii)iH»iitnrj',  and  the  loiul  application  of  cold, 
or  a  hot  bath  bi^fore  going  t«  btil, 

CoWFEitiTis,  or  inflammation  of  t'owixir's  glands,  sometimes 
(iccnrs,  and  then  usually  late  in  the  second  stagi^  of  gonorrhcca.  It 
inuy  Ih'  known  by  the  formation  of  u  painful  Hwelling  on  iino  or 
lM)th  sides  of  the  tniddlo  Une  of  the  ]<erincuin.  The  swelling,  at 
first  hard,  sul)se<iuiintly  becomes  soft  and  fiucttiating  as  pus  forms. 
It  niiiy  be  distingtiisheil  fram  ordinary  pertiioiil  abscess  by  its  one- 
sided position.  ,  Treatmeiit. — Warmth  to  tho  pcjinemn,  and  when 
HUi>iiuTation  has  occurred,  ii  free  incision. 

Lymphaxoitis  asd  DrDO.--The  inflamed  lymphatic  vessels 
ap^Miar  as  red  str«<aks  running  along  the  dorsum  of  the  {>enis  to  the 
inguinal  glands,  the  ]ienis  itself,  especially  the  glans,  being  swollen, 
turgid,  and  dusky  rt.-d  in  colour.  It  may  terminate  in  suppuration 
of  the  inguinal  glands,  or  even  in  blood-poisoning.  In  the  onhnary 
i/iiHi/rrliaiil  hub",  inflamed  lymphatics  are  not  an  a  rule  visible  un 
the  penis,  and  the  inflammation  which  may  occur  both  in  and 
around  the  glands  gencnilly  terminates  without  suppuration. 
Treiilmmt.-  Rent,  and  attention  t«  the  bowels,  is  all  that  is  usually 
reipiired.  If,  however,  suppuration  threatens,  hot  linseed  poultii«8 
and  foincntatirms  must  1h!  ajtiiliMl,  and  a  free  incision  in  a  vertical 
direotJoii  inikde  as  soon  as  pus  forms.  Khould  a  sinus  remain  after 
the  bubo  has  been  opened  or  burnt  spontaneously,  it  should  be  laid 
freely  oiwu,  scmis^d,  and  stuOiid  with  aiwpticgau/A-,  that  it  may  heal 
from  the  bottum. 

HtrHurr  of  Ihr.   Un:tl,nt. 

Tuirfi.  OR  OR'iAMO  STUKTl'HE  OK  THE  UHKl'IEHA  is  a  cicatricial 

narrowing  of  the  canal  at  one  or  more  spots  due  to  disease,  injury, 
i)r  congenital  detect.     A  tomp)rui-y  narrowing  of  the  urcthni  may 
also  occur  from  HpaMiri  o(  the  mumrular  tissue  suiToimdiiig  it.  or       i 
from  congestion  of  its  lining  membrane,  conditions  *«  -^Wii  ■&»      " 
terms  »fuimi.dic  nod   congtativt   etrictuie   aic   «siii%^)ans%  B.'^<fQS&. 
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Such,  however,  seldom  occur  without  the  co-existence  of  organic 
stricture.  Obstruction  of  the  urethra  hy  a  calculus,  an  enlarged 
prostuti»,  or  by  pressure  from  without,  an  from  an  absceen  or  frac- 
turt>d  pelvic  bone,  should  not  bo  spoken  of  as  strictiutJ. 

On  use  ami  /urinatvm  of  fttn'cturc. — A  stricture  is  generally  the 
result  of  chronic^  influmniation,  such  as  a  neglected  gonorrhuea  or 
gleet,  or  more  rarely,  a  simi)le  urethritis  in  a  gouty  subject.  In 
such  casi»s  the  mucous  and  sub-mucous  tissue  bec<.>me  infiltrated 
with  inflammatory  products,  which  are  ultimately  organized  into 
tibrous  tissue ;  and  this  again  slowly  contracts,  narrowing  the 
c'.iiial.  More  rarely  a  stricture  may  be  caused  by  the  contraction 
of  a  cicatrix  following  lac^'ration  or  rupture  of  the  urethra,  pro- 
duced by  injuiy  inflicted  either  from  within  by  the  careless  }uis«sage 
of  instnunents  or  the  use  of  too  strong  injections,  or  fi-om  without 
by  kicks,  falls,  (^c,  on  the  peiineum.  Occasionally  it  may  be  due  to 
the  contraction  of  the  cicatrix  following  a  urethral  chancre.  In  some 
instances  no  cjiuse  can  Ik;  ascribed.     A  few  cases  are  congenital. 

Vitrlttii'ii. — Organic  strictures  have  l)een  dividcKl  (1)  acconling  to 
their  caiLst\  into  idioinithic  and  inuimntir ;  (2)  according  to  Uieir 
anatomical  ap])earances,  into  lintary  anmilar,  irreynlar  or  torttWH^^ 
hridh'  or  ja-'k^thread,  and  tnnmlkd^  tenns  which  sufliciently  explain 
themselves ;  (;i)  acconling  to  whether  an  instrument  can  or  cannot 
Ik»  pass<Kl,  into  jicnutah/r  and  iniprrmrahtr :  (4)  acconling  to  their 
iM^haviour,  into  slmpif^,  Hvunilire  or  irritnhtc,  and  rtmtritrtilv  or  rfviir' 
riiiff :  and  {'))  accor^ling  to  their  stnu'ture,  into  Jibnmsy  ffa«tic,  and 
atrtilagiuomi. 

S'iwiiiou. — Stiicture  may  «K'cur  in  any  part  of  the  urethra  save 
the  ])n)static.  It  is  gencr.illy  said  to  Ix;  most  common  in  the  bidlK)U£» 
])art  of  thr  spongy  portion,  but  Otis  and  others  maintain  that  it  is 
most  often  found  in  the  anterior  j>art  of  the  urethni,  and  that  what 
have  l)een  considercHl  dee])  strieturrs  are  oidy  sjmsmodic  conditions 
cjnse<pn«nt  u))on  the  reflex  initiition  of  the  true  strictiu^*  in  front. 
In  the  jH'nih'  portion  of  the  urethra  strictures  are  usually  multi])le. 

/iVa////^.  -AVhen  a  strietiue,  or  indeed  any  nuH'haniotil  obstruction 
to  th«'  free  flow  of  nrine  from  the  bhulder,  such  as  a  long  pi"epuce, . 
an  enhir/JT^l  ]>ro>tat<'.  a  nairow  mratns,  &e.,  lias  existe<l  some  time, 
M»nons  stnutural  ehan;^es  (Fig.  M\)  oeeur  in  the  unnary  ap]>iiratus 
on  the  jn-oxinial  >\i\v  of  tin*  h'sion,  /.r.,  in  1.  the  nrethra  lK*hind  the 
strietun';  2.  the  bhidder;  .'{,  the  uret«*rs :  and  4,  the  kidneys. 
Thus  :- 

1.  Tin-  II  lit  I, ni  Iwhind  the  stiiiture  hi'<<»mes  dilated,  and  idwra- 
tion  may  ocenr  l«"adinj;  t(»  perforation,  urinary  abscess  and  fistula; 
or  ruj>tnre  may  takf  pla<"e  siidd<*nly  during  straining,  and  bo  fol- 
lowed bv  <'xtiava*^ition  of  urine. 

2.  The  lihtil'hr,  in  (M»nse<\^ueiice  of  its  efforts  to  expel  the  urine. 
U*comu8  thickened  from  hy\>er\.rov\\>j  vA  "\\.*>  wwiesv^Aj^ax  cx^l.    The 
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1  imrt  from  tho  spread  of 


£  membrane  may  become  inflamed  and  thickened ;  ot  owing 
to  the  proMiiini  of  the  urine  may  bo  protruded  through  t]>« 
muHCulnr  fnacicuii,  forming  socculi,  in  which  etnle  urine  may 
collect  or  a  calculus  fonii. 

3.  The   iirelrre    boeomo  dilated,  their    muscular    coats  hyper- 
tropbicd.  uutl  their  lining  tnembranc  eometimes  infliitned. 

■1.  Thu  kidnryi  becouio  dinorganized,  in  part  from  tbe  backward 
pressure  of  the  retained  urine  aniJ    '  ....  .     . 

inflammation  from  the  bladder  up 
the  ureter  to  the  jwlviB.  See  Ui»«iw» 
v/Kidntyt,  p.  (j:^. 

Si/mpUiini.-  -A  gleety  discharge, 
inereaaeil  fi'ciiuoncy  of  micturition, 
and  perhaps.  Home  pain  in  the  act, 
twisting  or  forking  of  the  sti'eam, 
or  the  escapo  of  a  few  drops  of 
urine  after  -the  stream  has  ceased 
are  curly  signs  of  stricture.  Then 
the  stream  gets  gradually  ainallcr, 
and  is  jKisaed  with  increasing  diffi- 
culty and  straining,  till  finully  the 
ui'ine  may  only  bo  voided  drop  by 
drop,  or  complete  retention  may  ai  t 
in.  In  some  instimues  an  attack  of 
retention  is  tho  first  sign  of  the 
disease.  In  neglected  cuuos  the 
rttrainiiig  may  produce  piles  or  pro- 
lapise  of  the  rectum ;  or  cystitis 
may  bo  set  up  and  tho  urine  be- 
come ummoniacal  and  turbid  from 
the  presence  of  jius  and  mucus ;  or 
tho  blailder  umy  liecomo  ovcr- 
diatendod.  and  the  urine  dribble  in- 
voluntarily away.  Thiii  condition 
ot  overflow  shinild  1n>  carefully 
diHtinguisbeil  from  ineontinenco 
(Keo  p.  6C!I)-  At  first  there  are 
usually  no  c institutional  symptonip 
to  tell  on  the  Miidder  and  kidneys,  dysj^jitii;  troubles . 
the  patient  loses  weight,  his  co(mt*;niiiu'o  becomei 
siiSers  from  chilliness  and  i^eeasimial  ligiirs.  from  ]iuin  in  tlio 
loins,  and  Liter,  fnim  feverish  attacks  and  unutistakulile  signs  of 
kidney  mischief.  Tlnis  a  stricture  which  in  itself,  it  kept  jiroperly 
dilated,  is  not  a  serious  disease,  bucoiaes  sii  wheii  neglectid  and 
chronic  bladder  and  kidney  trouble  are  allowed  to  be  set  u^u  ^ 
may  then  end  fatally  from  an  intercimeut  »i\Aai5t.  >A  -aKMH*-.  'i^'Sute 


Fio.  341.  -The  effects  bi  ul 
tinn   to   Ibc  outHow  uf  urine 
from  till!  blud  Jci  on  tlie  urinary 
api'nratuB. 

n  the  olistnu-tjoii  begins 
re  doveloiied ; 
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or  nephritis,  or  from  oxtravasation  of  urine  and  its  oonseqnenoes 

occurring  diuing  an  attack  of  retention. 

A  diagnmis  am  only  be  made  with  certainty  by  examining  the 
urethra  with  instniniont«.  Fii'st  take  a  No.  8  or  9  black  bougie  or 
catheter  and  if  tliis  j)aHscs  easily  try  successively  larger  sizet^  till 
the  obstniction  is  met  with.  If,  on  the  other  hand,  it  will  not  pa^H, 
try  II  smaller  bougie  till  one  is  found  that  will  go  into  the  bladder. 
If  the  obstruction  to  tlie  passage  of  the  Iwugie  is  met  with  withiu 
six  inches  of  the  meatus,  a  stricture  exist-s ;  but  if  it  is  further 
than  tliis  tlie  case  is  (»ne  of  enlarged  i)rostate.  Do  not  mistake  the 
catching  of  the  cuid  r>f  the  })ougie  in  a  lacuna  or  at  the  triangular 
ligament,  or  the  spasm  tliat  may  Ik»  present  on  the  first  trial  for  a 


Fuj.  312. —  liiilbous  stcui. 

stricture.  Having  discovered  the  strictui-e,  metisure  the  distance 
from  the  meatus  on  the  catheter  or  lH)ugie.  Next  pass  a  bulbous 
strm  (l*'ig.  .*I42)  through  tlie  stricture,  and  then  withdniw  it,  noting 
on  the  stem  whi.»re  the  bulb  is  (yuight  in  the  act  of  withdrawal. 
This,  when  c<»m pared  with  the  distance  nottnl  on  the  catheter,  will 
indicate  the  h'ligth  of  the  stricture.     Jn  the  same  way  the  existence 


Fiu.  3t3. — Otis'  urctliromctcr. 


of  otlur  stricrtures  can  1m^  discovered,     llie  calilire  of  the  stricture 
nniy  ])e  measured  by  Otis'  urethrometer  (Fig.  .*J1.'J). 

Tin'  mttlunl  (tf  lutsHutij  (t  iMHitfir  or  nithrttr  can  Ik*  much  l)ettt.*r 
learnt  by  iivc  minutes'  practice  than  by  any  writt<»n  instructions. 
Ilen»  only  the  general  ruh's  for  passing  such  will  Ik*  given.  1. 
Carefully  examine  tlic  instrument  to  see  that  it  is  quite  clean, 
l)erfectly  sm(M>th,  not  def'Htivo  in  any  i)art,  an<l,  in  the  case  of  a 
catheter,  that  it  is  i)erviou8,  in  order  to  avoid  n'sjK^ctively  the 
dangiTs  of  s<j)tie  infection,  la<-eration  of  the  urethntl  mucous  inem- 
brani',  the  Ijre.iking  off  i>f  the  end  of  the  <athetev  in  the  stricture, 
and  the  anm»yan(e  of  finding  that  wh<»n  the  cathetiT  has  b<M>n 
pasHMl  it  is  choked  and  urine  will  not  flow  through  it.  2.  Warm 
and  oil  the  iiistiument ;  a  <ohl  catheter  is  unjdeasiint  to  the  i>atient, 
and  tends  to  j»roduce  spasm  ;  an  unoibnl  cathet<»r  does  not  glide 
easily  along  the  urethra.     .'3.  Phu-e  the  pati(?nt  in  the  recumbent 
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position  if  instrumentation  is  to  be  practised  for  the  first  time,  lest 
faiiitnoss  bo  produced.     In  old-standing  cases,  where  the  urethra 
is  callous,  the  patient  may  stand  with  his  back  against  a  wall.     4. 
I*a«8  the  instrument  with  the  greatest  gentleness  and  use  no  force. 
The  dijfficulties  that  may  he  met  with  in  j^^ssiug  an  instrument  are  : 

1 .  The  point  may  catch  in  a  lacuna  or  fold  of  mucous  membrane. 
This  is  best  avoided  by  keeping  the  point  at  first  on  the  floor  of  the 
urethra.  2.  It  may  hitch  where  the  urethra  parses  through  the 
triangular  ligtiment.  Should  it  do  so,  withdraw  it  a  little,  and 
dire(;t  the  point  against  the  roof  of  the  urethra.  3.  It  may  enter 
a  false  passage.  This  may  be  known  to  have  occurred  [a)  by  the 
handle  being  deflected  from  the  middle  lino,  [h)  by  the  cutht^ter 
being  felt  t<^  be  out  of  the  right  i)assage  by  the  finger  in  the 
re(;tuni,  (r)  by  free  ble«>ding  if  the  false  ])a?<8age  is  rec<*nt,  (</)  by 
no  urine  escaping,  [e)  by  the  point  not  moving  freely  its  it  does 
wh(*n  in  the  bladder.  The  formation  of  a  false  pjissage  may  be 
prevented  by  using  no  force;  and  entering  an  old  one  may  be 
avoided  by  using  a  silver  catheter  and  directing  its  jioint  along  the 
wall  of  the  urethra  opposite  to  that  in  which  the  opening  into  the  . 
i'alsti  passage  is  situatc^d. 

The  local  and  constitutional  effects  that  tjccasionalhj  follow  the 
introduction  of  instruments. — Among  the  local  effe^'ts  may  he  men- 
tione<l— -1,  hicmoiThage ;  *2,  false  passage;  3,  abscess;  4,  extrava- 
sati(m  of  urine,  and  5,  inflammation  of  the  prostiit<?,  testicle,  or 
bladder.  Among  the  constitutional  effects— -I ^  syncoj)e;  2,  rigors; 
3,  urethral  fever;  4,  8upi)res8ion  of  urine;  and  o,  pyiemia.  Local 
effects — 1,  Iliemonhage  may  be  due  to  laceration  of  the  mucous 
membrane  of  the  ui-ethi'a  by  the  careless  passage  of  the  instiii- 
ment,  or  to  congestion  of  the  urethra  in  tlie  neighlxiurhood  of  the 
stricture;  in  eithcT  of  these  cases  the  blood  may  flow  <m  the 
removal  of  the  catheter,  the  jwint  of  which,  mort^over,  will  be 
blood-stained,  llcemon-hage,  however,  may  come  from  the  kidney 
consequent  upon  reflex  congestion  due  to  the  irritation  of  the  neck 
of  the  bladder  by  the  catheter.  The  bloo<l  will  then  only  app(»r 
in  the  urine  after  some  time  has  elapsed  (see  II(r,mnturia^  p.  (j70). 

2.  A  false  passage  may  be  produced  by  using  too  much  force,  or 
by  applying  forc<>  in  the  wrong  directicm.  It  is  known  to  have 
been  made  by  the  catheter  being  felt  to  slip  suddenly  onwards,  by 
the  handle  deviating  frt)m  the  middle  line,  by  the  point  being  felt 
out  of  the  uretlira  by  the  flnger  in  the  rectum,  and  by  the  paticmt 
complaining  of  severe  pain.  The  C4itheter  should  be  at  once  with- 
drawn and  not  passtMl  again  for  a  wcn^k  or  more  to  allow  the  wound 
to  heal.  3.  Abscess ;  4,  extravasation  of  urine ;  and  5,  inflamma- 
tion of  the  prostate,  testicle,  and  bladder  require  no  comment  here. 
Ucncral  tffects. — 1.  Syncope  occasionally  occurs  on  the  tir^t  "^w&^»jg!ii 
of  a  catheter.     It  is  best  avoided  by  pa&»u\^  V\ift  *Yft&\x>3L\x:vftYiJVi  n»V^ 
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the  patient  in  the  recumbent  posture.  2.  The  rigors  which  flome- 
times  follow  the  first  introduction  of  an  instnunent  appear  to 
depend  upon  some  nervous  shock,  and  may  occur  where  all  gentle- 
nesH  has  been  employed  and  no  loi'al  injury  whatever  has  been 
inflictetl.  3.  Urethral  fever  is  most  fre«iuent  in  old  people,  and 
may  ^»ul)(.Tvene  within  a  day  or  two  of  the  first  catheterization.  It 
begins  with  rigors  followed  by  high  fever,  and  usually  terminates 
in  a  f<jw  days  with  pi-ofuse  sweating.  Occasionally,  however,  it 
may  end  fatally,  in  which  case  there  is  nearly  always  some  chronic 
kidney  disease  discovered  at  the  autopsy.  8ir  Andrew  Clark  has 
called  attention  to  the  ])ossible  occurrence  of  death  after  the 
passage  of  an  instrument  in  old  men  without  any  kidney  or  bladder 
trouble  to  aciomit  for  it.  4.  Whei'e  suppii»ssion  of  urine  has  been 
observetl  there  has  always  been  some  pre-existing  kidney  mischief. 
*').  Pyu-mia  is  mre,  but  hiis  occasionally  been  notiMl. 

The  treat m fid  of  organic  stricture  resolves  itself  into  restoring 
th(»  i)ateucy  of  the  urethra  by  causing  the  absorption  and  destruc- 
tion of  the  inflammatoiy  or  ciiratricial  matenal  producing  the 
obstruction,  and  subseciuently  jiiwenting  i-econtraction.  The 
methods  employed  for  restoring  the  patency  of  the  urethiu  are: 
1.  Sivw  dilatation.  *J.  Rapid  dilatation,  3.  Forcible  dilatation  t.r 
f/tfittiitf/.  4.  I>iri8ion  (tf  t/ie  stri'tiire  from  within  (inti*mal  urethro- 
tomy). '},  liirisiitn  of  thf  stridarv.  frmn  ivithout  (cxtoniul 
un»throtomy).  (>.  Ihstnidion  of  thv  stricture  by  caitstics.  7.  AVrc- 
t roll/sis.  I'lcatment  by  caustics  may  be  said  to  have  now  become 
obsolete,  and  will  not  l>e  further  i-efoiTinl  to.  Of  the  other  methods 
slow  dilatation  is  no  doubt  the  simplest  and  safest,  and  is  the  one 
tliat  in  the  large  majority  of  ca*»es  should  be  used.  Where,  how- 
(?ver,  time  is  an  object,  or  the  strictme  cannot  be  dilated  by  the 
slow  methoil  beyond  the  size  of  a  Xo.  4  or  5  catheter,  or  severe 
constitutional  or  local  sympt(mis  are  set  up  on  each  occasion  that  a 
<athcter  is  passed,  rapid  dilatation  may  l)e  tried.  Where  again  the 
continual  presi»nce  of  a  catheter  in  the  urethra  cannot  be  borne  on 
account  of  the  hx-al  iirifcition  which  it  causes,  or  the  stricture  is 
rrsilirnt  and  rapidly  ri:»contra(ts  after  it  has  be<»n  fully  dilated, 
internal  urethrotomy  or  electrolysis  may  Ih.-  practised,  esiHX'ially  if 
tin*  striitun?  is  in  the  iK*nile  portion  oi  the  urethiii.  Further, 
wlu'U  the  stricture  is  of  cai'tilagint)us  consistency,  and  will  not 
yield  to  dilatation,  or  the  pi'riiieum,  in  addition,  is  riddled  with 
sinuses,  external  urethrotomy  by  Syme's  i>r  Wheelhouse's  method 

•  «  • 

may  Ix*  ]>erfonned.  Lastly,  when,  after  iHTsistent  attempts,  it  in 
found  that  an  instrument  cannot  1h'  ])asst»d  through  the  stricture, 
eleetrolysis  may  1m'  attemptnl,  «»r  external  urethrotomy  by  Whtvl- 
house's  method  may  l^e  undertaken.  When  the  symptoms  are 
urgent,  as  from  retention  or  extitivasation  of  urine,  other  measures 
may  he  required.     SiHi  /Mtnlioa  and  KxlTam«ulu>u  ^f  Urine  (pp. 
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691  and  693).     Forcible  dilatation  or  splitting  does  not  commend 
itself  to  my  judgment,  and  should  not  in  my  opinion  be  employed. 

If  a  catheter  will  not  pass  on  the  first  attempt  it  must  not  at 
once  be  assumed  that  the  stricture  is  imperious,  as  it  may  yield 
on  a  future  occasion  ;  but  gentle  and  ])or8Cvcriiig  attempts  with 
line  outgut  bougies,  iilifonn  J)ougies,  French  silk  bougies,  or  ■ 
whalebone  bougies,  should  bo  made.  The  patient,  presupposing 
there  is  no  retention,  may  bo  asked  to  pass  water,  and  whilst  the 
urine  is  flowing,  and  the  stricture  is  in  con8e(iuence  dilated  by  the 
stream,  a  bougie  one  or  two  sizes  smaller  than  the  stream  may 
sometimes  be  slipped  in.  If  the  point  of  a  catheter  is  hnnly 
grasped  indicating  that  it  is  in  the  mouth  of  the  stricture,  gentle 
jiressure  may  then  be  used  to  push  it  onwards.  If  in  any  of  these 
ways  a  tine  bougie  cjin  ha  got  in  it  should  not  l)e  remove<l  till  the 
I)atient  is  compelled  to  j)ass  water,  when  a  small  catheter  may  be 
subsequently  substituted  for  it,  or  a  railway  catheter  slid  over  the 
bougie  before  the  latter  is  removetl.  If  after  persevering  attempts, 
even  with  the  patient  under  the  influence  of  chloroform,  suc^-ess 
IS  not  attained,  the  patient  should  be  pre])aitHl  for  a  further  trial 
by  rest  in  bed  for  a  week  or  so,  daily  hot  baths,  purgatives,  and 
the  administration  of  opiiun.  When  other  mtnins  have  failed, 
before  resorting  to  a  cutting  opemtion,  electrolysis  under  some 
circumstances  mav  be  tried. 

Slow  or  iNrKKMiTTEXT  dilatation  is  the  simplest  and  safest 
method  of  treatment,  and  does  not  usually  necessitate  the  patient 
leaving  his  ordinary  employment.  The  various  c^itheters  and 
bougies  employed  are  so  well  known  as  hardly  to  reciuire  descrip-  ' 
tion  here.  All  that  need  be  said  is  that  the  soft,  flexible,  black 
French  bougie,  with  a  bulbous  end,  is  now  as  a  rule  geneniUy 
prefeiTed  to  a  metal  or  gum-(dastic  instrument.  A  bougie  or 
catheter  should  Iw  passwl  once  or  twice  a  week,  Ix^giuning  with  tlie 
largest  instrum(»nt  that  can  be  intro<luced  without  using  forces.  On 
the  next  occasion  the  same  instrument  should  bo  again  piissod  and 
at  once  withdrjiwn,  and  tlie  next  sizt?  substituted  for  it,  and 
allowed  to  remain  for  a  few  minutes.  In  this  way  the  urethra  is 
gnulually  dilated  to  its  full  size.  Fonncrly  it  was  not  thought 
necessary  to  pass  a  larger  instrument  than  Xo.  1*2,  English  scale  ; 
now,  liowevcr,  few  siu^gcxMis  are  satisfied  till  the  dilatation  has 
been  carried  to  th(>  siz(.'  of  Xo.  14.  To  prevent  recontraction  the 
patient  shouM  be  taught  to  pass  a  catheter  for  hims(»lf.  and 
instructed  to  do  so  at  first  once  a  week,  then  every  month  or  six 
weeks,  and  subse<[uently  two  or  thro<.'  times  a  year,  according  t^) 
th(»  tendency  the  stricture  may  show  to  recontract. 

Rapid  c)u  coNTiNTors  dilatation'  is  veiy  useful :  1,  when  time  ^^ 
is  an  object ;  *2,  when  much  difficulty  has  attended  the  iuti:cidMLVil\ss«k  ^F 
of  an  instrument  owing  to  the  tightneaa  ol  \\i^  *^y\^i\a3g:^  ^^  -^T^^ss^Mft  ^ 
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of  a  fult^e  imssage ;  3,  when  the  passage  ol  an  instrument  causes 
great  pain,  initatiou,  hsBinaturia,  or  rigors ;  4,  when  gradual  dila- 
tation has  failcxl.  It  consists  in  tying  in  a  nilver  catheter  for 
tw(;nty  to  forty-eight  hoiira,  and,  on  removing  it,  tj'ing  in  a  size 
or  two  larger,  and  so  on  till  the  urethra  is  fully,  dilated.  The 
iiirstruiuont  should  not  lit  the  stricture  too  tightly,  and  its  end 
whouM  not  project  far  into  the  bladder.  It  .is  better,  as  hooh  as  the 
stricture  bo^'ins  to  yield,  to  diil)Htitute  a  gum-clastic  for  a  metal 
instrument.  This  method  necewitit^'S  continement  to  the  I'ouch  or 
bed  for  ton  days  or  a  fortnight,  and  is  not  unatt<;nded  with  ritk. 
It  frc<iiu'ntly  causes  great  pain ;  and  rigors,  fever,  urethritU. 
cystitis,  epididymitis,  anil  ulc«.*nition  of  the  bladder  from  the  irrita- 
tion of  tlic  point  of  the  c^itheter,  may  bo  induced  by  it.  If  the 
rathet^T  merely  causes  piin,  o])iuni  may  be  given,  or  the  iu"ethra 
\h}  inji'cti^l  with  a  solution  of  (x>caine  ;  whilst  if  it  produces  rigi>r>«, 
f(*vrr,  cy.Ntitis,  iScc,  it  must  be  removed.  It  is  generally  bt4ieved 
that  the  mere  pres<nce  of  the  catheter  in  the  stricture  causes  the 
abs(n-]»tion  of  the  inflammatory  material  in  the  submucous  tissue, 
and  that  tliis  rosidt  is  not  effected  by  meclianical  stivtohiiig,  sinci* 
a  cathet4»r  that  do(;s  not  tit  the  stricture  tightly  answers  bettor  than 
one  tliat  docs,  and  caus<.?s  less  irritation.  The  method  of  tying  iu  a 
catheter  will  be  learnt  by  ev(»ry  studtmt  whilst  dressing. 

FouciDLE  DILATATION',  si'LiiTiNO,  OK  KUPTrRE,  lias  been  much 
advocate<l  by  Mr.  Ifolt.  lie  passes  through  the  stricture  an 
instrument  consisting  of  two  pai-nllel  blades  with  a  central  stew 
fixed  iM'twoen  them,  and  then  over  tliis  stem  forc*t»s  a  tube  the  isixe 
of  the  uri'tlira,  thus  separating  the  bhides  and  splitting  or  ruptur- 
ing the  stricture.  A  full-sized  catheter  is  then  passed.  The 
operation  is  not  unattended  with  danger,  and  is  more  liable  to  be 
followed  l»y  an  early  relai>si>  than  either  i-jipid  dilatation  or  internal 
lu-ethrotomy.  IndtMMl  internal  uivthrotomy  has  now  to  a  great 
extent  taken  its  place  in  the  tr<*atment  of  linear,  contractile,  and 
j)enile  strictures  (the  strictures  to  which  splitting  is  said  to  be 
esjM'cially  adaj)te<l),  since  the  cicatrix  foUowing  laceration  of  the 
ti>su(>s  is  much  more  prone  to  contract  than  that  following  a  clean 
cut. 

Inteknal  niKTiiiioToMY,  or  division  of  the  stricture  fn»m  within 
the  urethra,  is  an  excellent  oiM«ratioii,  but  should  only  be  under- 
tiikt'U  when  the  simph-r  and  siifer  method  of  tivatment  by  dilata- 
tion has  failed.  It  consists  in  making  a  clean  longitudinal  cut 
with  a  gnanh-d  knife  com])letely  thnmgh  the  stricture,  and  sub- 
MM|UentIy  in  kf>eping  tlu*  edges  of  t lie  wound  apart  by  the  jtassage 
of  a  full-sized  InMigie  till  the  ovoid  gsip  thus  left  has  been  fiUiil 
with  new  tissue  fh*  nUtfriciaf  ttjt/itf  of  th(»  AnuTican  Surgeons.  The 
cicatrix  following  a  clean  cut  shows  much  less  tendency  to  con- 
tiiU't  thun  u  cicatrix  foUowing  a  \awiYtt\.\v>\\  v>\  T\\\k\\vtvi\\«sw»  tSai 
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superiority  of  internal  urethrotomy  over  the  method  of  Bplitting  or 
riipturo.  It  is  a  less  severe  operation  than  external  urethrotomy, 
and  when  a  urethrotome  can  he  passed  through  the  stricture  should 
genenilly  be  perfonned  in  preference  to  the  latter.  The  cases  suit- 
able for  it  are :  1 .  Intracrtable  strictures  that  lyiiuiot  be  dilated 
bev(md  the  size  of  a  No.  5  or  i\  aatheter.  2.  Strictures  which 
rapidly  recontract  aft<.»r  dilating  instruments  are  discontinued.  3. 
Castas  in  which  the  passage  of  instruments  is  constantly  followed 
by  retention  of  urine,  ha>maturia,  rigors,  iu*ethi*al  fever,  or  other 
constitutional  symjitoms.  It  is  esiK»cially  applicable  to  strictures 
within  thi-ee  or  four  inches  of  the  meatus.  Annvsthesia  of  the 
ui*ethra  should  be  induce<l  by  injection  with  a  20  per  cent,  solution 
of  cocaine.  The  operation  may  be  done  by  cutting — 1.  From 
before  backwanbi ;  and  2.  From  In^hind  forwards.  The  latter 
method  requires  that  the  stricture  should  be  dilated  up  to  the  size 
of  a  No.  4  or  o  catheter  t<^  enable  the  sheathed  blade  of  the  instru- 


Fio.  341. — Teevan's  urethrotome,     a,  stiff;  n,  «,  s  ylets  ; 
c,  olivary  bougie  ;  i»,  knife  ;  k,  knif'e-sliuath. 


ment  to  Ik?  passed  through  it;  the  foi-mer  can  be  done  if  the 
stricture  will  admit  a  No.  2  (Mitheter.  Therc^  are  many  ways  of 
performing  both  methods.  The  following  appear  to  l>e  the  best : — • 
1.  Internal  (lIviAion  uf  the.  stricture  /rain  Itejore  hackirarth, — If 
th<»  stricture  is  sufficiently  near  the  meatus  it  may  be  simply 
divided  by  a  straight  blunt-pointed  bistoury  ;  otherwise  Ti»evau*s 
urethrotome  (Fig.  'M\),  which  is  a  modification  of  Maisonneuve's, 
or  IJerklev  IliU's  instrument  Hhould  be  used.  Teevan's  consistf^  of 
a  slender  staff  A  with  an  open  slot  running  along  it  to  within  two 
indujs  of  its  end.  Within  this  st^iff  is  fittinl  a  stylet  B.  The  slender 
olivary  bougie  C  is  first  wriggled  through  the  striitture  into  the 
bladder ;  the  staff  a  is  then  screwed  on  to  the  bougie  and  made  to 
follow  it,  the  bougie  coiling  up  in  the  bladder.  XVTien  the  stylet 
is  withdrawn  the  urine  will  escape  if  the  instrument  hjis  passed 
into  the  bladder  and  not  into  a  false  passage.  The  knife  i),  covereil 
by  the  sheath  E,  is  then  placed  inside  the  slot,  and  the  8t<mi  of  the 
sheathed  knife  is  pushed  down  to  the  strletvxi^.    TV^a  '^KK&fev^w^T^* 
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protruded  to  half  an  inch,  and  then  withdrawn  in  it<»  Hheath,  which 
is  pushed  forwanl  U>  see  if  the  stricture  is  completely  divided.  If 
it  be  not,  the  process  is  ropeate<l.  Teevan  divides  the  roof  of  the 
urethra  to  avoid  tlie  bulb,  and  the  eonsetiuent  danger  of  hii'mor- 
rha«j:e  from  that  structure.  As  soon  as  the  i*anal  is  free  from  one 
end  U)  tlio  other  lie  jmsses  a  full-sized  silver  cjitheter  to  prove 
tliat  the  enlibre  of  tlic  urethra  has  been  restored,  and  com- 
pletely emj^ties  th<'  bladder.  lie  advises  that  a  catheter  should 
not  bo  loft  in,  and  no  instrument  passed  for  four  da^'s. 

2.  Interna/  i/in','*ion  nf  the  strict  tire  from  Itehind  fonaarfis. — (a.) 
Sir  JleniT  Th()nii)son  uses  a  nuMlifioation  of  Civiale's  urethrotome 
(Fif;.  'Mo).     Ho  first  dilates  the  strictui-e  tn  the  size  of  Xo,  4  or  o 
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Fi(}.  345. — Thompson's  modification  of  Civiaie'j?  urethrotome. 

bougie ;  th»'ii  pass<»s  the  bulb  of  th(^  urethrotome,  which  contiiins 
the  guanlod  knit'o,  about  a  third  of  an  inch  beyond  the  stricture; 
j)rotnidos  the  knife  by  a  suitable  aiTanj^f^ment  in  the  handle,  and 
draws  it  finiily  towards  the  meatus  for  about  an  inch  and  a  half, 
dividing  th«»  stricture  along  the  floor  of  the  ui-ethra,  and  a  little  of 
the  healthy  mucous  membrane  at  each  end  of  it.  He  then  |>asses 
a  No.  14  or  KJ  bougie,  and  if  this  is  felt  to  1k>  held  at  any  }Kiint, 
n— introduces  the    urethrotome,   anil   divides  what  remains  of  the 


Fi«j.  .'M^l.    -Otis'  urethrotome. 

stricture.  A  No.  I'J  y-um-olastii'  catheter  is  then  tie<l  in  for  twentv- 
four  to  forty-eight  hours.  (/*.)  T)r.  Otis  us<^»s  what  he  calls  a 
dihiting  uretlirotome  (Kig.  .'{HJ).  It  is  intriMluc^nl  lit^yond  the 
sti'ictuiv,  the  s<Tew  at  the  handle  is  turned,  dilating  the  instrument 
up  to  :i  millimetn'  or  two  Ix'yond  the  normal  calibr<*of  the  stricture 
in  onliT  to  Tuake  the  latter  comjdetely  salient.  Then  the  bhule  is 
«lrawn  through  the  ^tricture  dividing  it  from  Ix'hind  forwards. 
ntis  <-laims  that  whoTi  the  stncture  has  ]HHm  ci»ini)let<.»ly  dividinl, 
iv-coTitniction  doos  not  occur.  UTiis,  however,  would  ap[iear  to  be 
<'ontnirv  to  the  oxiM'rien«*e  of  Surgeons  generally,  the  stricture  re- 
turning (though  less  rapidly),  as  it  does  after  all  methods  of  treat- 
wont  if  n  Loii^'o  is  not  «x'cawma\\y  v>\*ftQ^. 


extehjtai,  urethrotomy.  6R7 

Kor  HtrictiiroH  iu  front  of  the  BCTOtum.  int^mnl  urethrotomy  ifi  a 
very  xuccenstiil  operation :  but  in  deeper  )<ituationH  it  han  bepn 
fiiUownl  by  ikbscesR,  novere  hmnorrhago,  oxtmvusntion  of  tiriiin, 
(■ystitiK,  nqiluitiH,  and  pyn'miii.  It  woiihl  nppeiir  to  Ix*  nttouilwl 
with  tt  niortulity  lunginp;  from  1  to  3  per  cpnt. 

ExTERSAL  rRBTHROToMY,  or  ojionintt  the  urethra,  from  the 
pt-riTii'uni.  may  be  required  for  two  distinct  conditiiins.  1.  For 
certain  etiicturefl  which,  though  pervious  to  instruments,  are  of 
an  intnictalilp  nature.  Here  the  ojieration  known  as  Syme'n  should 
bo  dono.  '2.  For  strictures,  through  which,  even  after  the  utmost 
pertfovcrance,  on  instrument  cannot  he  passed.  In  these  cases  the 
stricture  may  bo  divided  by  Wheelhouse'a  modification  of  the  old 
method  of  porineal  section ;  or  the  urethra  may  be  ojiened  by 
Cock's  method,  i.e..  ))chiud  the  stricture  at  the  apex  of  the  prostate, 
and  the  «trieturo  left  itn<liTidcd  in  the  liopo  that,  relieved  from  the 
pressure  and  irritation  of  the  urine,  it  may  l>e('ume  pervious  to 
instvuinents. 

fit/mr't  ni'-tltd'l  <•/  e,rfrrriiil  iirethTi/liimg  or  /irriiiiiij  nrrlinii. — Symo 

ndviHes  thi"  c)iieration  fur — I,  irritable,  and  '2.  contractile  stiii-tures 


^ 


— SymoV  ulaff. 


■'  that  are  indoniituhio  by  tbc^n-dinaiy  niciin.-'  of  trwitnient."  For 
such,  hownver,  internal  uretbrotomy  iw  miw  fteneriiHy  jireferred, 
and  Synie's  ojMiration  reserveil  fur  ;(,  indiuiitftd  and  cartilaginous 
strirturex,  cuinjilii'ntetl  by  intnio(n1ili.>  p(>rineul  Hstulie  wlu-rc  dilata- 
tion has  failed.  lutrutlufO  Sj-nie'M  nhoulderod  stall  (Fig.  .HT)  so 
that  thn  slender  jKiit  piisseN  through  the  irtrioturo  intci  the  blailder, 
and  the  KhmiUlei'  of  tho  thicker  part  rents  ugiiin.-t  tlie  face  of  tha 
Htrictuiv.  I'lui-i'  the  jiatient  in  the  lithotomy  iiosition,  luid  tnuke 
an  incision  one  inch  mid  a  quart<T  long  through  the  middle  line  of 
the  jMtrineuni  over  the  Htricturo.  Having  felt  tho  stafT  dixtinctlv 
in  the  wound,  tuke  it  in  the  left  hnnil,  "anil  guarding  the  knifa 
with  the  right  foieliikger,  insert  its  point  into  thif  groove  on  the 
bloildur  side  of  the  stricture,  and  divide  the  ^trii^tiu'e  fiiiui  behind 
forward.  When  lonipletely  divided,  tho  tliii-ker  pait  of  tho  staff 
can  he  piifhe'l  on  into  the  bladder."  A  full-si»>il  catheter  shrndil 
lie  tiiil  in  for  twonty-four  hours.  Tho  dilScuItiiis  attending  Synio's 
(ijtorution  an' — 1,  to  be  suro  that  tho  ntafF  is  in  tlui  bladder,  mid 
uiit  in  a  false  jMssage ;  and  %  to  pas4  a  cathcttT  afterwanls.  These 
me  obviatiil  by  tlio  modification  suggested  by  Ti*van.,  \\v  a^^'wie* 
a  nithetci-stafi  with  a  groove  t«i  itS  c>nvvewt>,Blutv^  -sXw^i  ■Qqri 
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kuifo  onn  l)o  nin  to  divide  the  stricture.  When  introduced,  it  is 
known  to  ho  in  the  blud(l«»r  by  the  escape  of  urine  <in  removing  the 
Btylet.  A  Innipo  is  thon  screwtKl  on  to  itH  end,  and  a  gum-elaKtic 
railway  (ratliot-tT  is  passed  over  the  bougie  and  6ta£f  till  arrent^^  by 
the  stricture,  and  is  i\un'v,  fixed  by  a  screw.  When  the  stricture  is 
thoiifi^lit  to  1h»  diviiled,  the  catheter  is  advanc^Ml  over  the  staff; 
and  if  all  is  divid(»d,  will  pass  on  into  the  bladder.  The  catheter- 
8t4iff  can  now  be  witlidi*awn,  and  the  catheter,  if  desired,  left  in  the 
bladder.     Syni<''s  o])eration  is  very  useful,  but  like  other  methods, 


Fio.  348.  -Wheelhoase's  staff. 


Fus.  Ii4'.».      Wheellioiise's  inntlioil  of  oponing  urethra. 
(IJryant'H  Surgery.) 

is  liable  to  be  follownl  by  recontniction  if  a  Innifrie  is  not  occasion- 
ally i>ass<Ml. 

IW.'ui-nl  torfinn  mns\  not  Ik?  Con f(»und<'d  with  Synie's  operation. 
to  wbirh  this  t4'nu  is  soiiictinies  applitMl.  The  (»ld«T  ojjerntions  of 
iM'rinral  H'ction  w«'n*  ]H'rforme<l  by  cnttinj^  int<>  the  un»tbra  either 
in  front  of  or  iMbiiul  tho  stnrtun',  and  then  trj'inj?  to  divide  the 
stricture  without  a  jruide.  Th<»y  w<'ii'  tlu»  most  difficult  oj»era- 
tions  in  Surf^ry.  Tbo  stricture  was  often  miss(Ml  altogt»ther  and 
an  incision  made  by  its  side,  and  tho  greatest  dilliculty  was  ex- 
iMM-i«'nc<'(l  in  lindinj;  the  ]>roximal  end  of  the  urethra.  Indeed, 
aft«T  a  loiiK  search  the  Surjreon  had  often  the  mortification  of 
having  to  send  the  patient  back  to  IxmI  without  having  succeeded 
in  reaching  the  bladder.    These  AiKvc\xU\^  \^n^  \.o  ^  ^gwal  ^ixtent 
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been  overcome  by  Mr.  Wheelhouse,  who,  instead  of  cutting  down  upon 
the  end  of  the  staif  on  the  face  of  the  stricture,  opens  the  urethra 
half  an  inch  in  front  of  it,  and  passes  a  director  through  the  opening 
thus  made  in  the  urethra  into  the  stricture  and  divides  the  latter. 

IVheeihouse's  modification  of  perineal  section, — Pass  Wheelhouso's 
staff  (Fig.  348),  with  the  groove  downwards,  to  the  stricture. 
Place  the  patient  in  the  lithotomy  position  with  the  pelvis  raised  so 
that  light  may  fall  into  the  wound.  Make  an  incision  in  the 
middle  line  of  the  perineum,  and  open  the  urethra  on  the  groove,  (not 
on  the  point  of  the  staff )  so  as  to  be  half  an  inch  in  front  of  the 
stricture.  Seize  the  edges  of  the  healthy  urethra  on  each  side  by 
artery  forceps,  and  hold  them  apart.  Withdraw  the  staff  a  little, 
turn  it  so  that  the  groove  looks  towards  the  pubes,  and  catch  up 
the  upper  angle  of  the  opened  urethra  by  the  hooked  end.  The 
urethra  is  thus  held  open  at  three  points  (Fig.  .'549).  Search  for 
the  stricture,  and  pass  a  slender  probe-pointed  director  through 


Fio.  SfiO. — Wheclhousc'a  prohc-gorget. 


it  into  the  bladder.  Divide  the  stricture  with  a  probe-pointed 
bistoui^' run  along  tho  groove  in  the  director.  Pass  the  point  of 
the  probe-gorget  (l''ig.  JJ-jO)  along  the  groove  of  tho  (liroctor 
towards  the  bladder,  dilating  the  divided  strict ure.  introiluco  a 
gum-elastic  catheter  from  the  meatus  into  the  woun<l,  and  guide 
it  ])y  tho  gorget  into  the  bladder.  Withdraw  the  gorget,  and  re- 
tain the  withotcr  in  tho  urethra  for  three  or  four  dn  vs.  The  catlieter 
should  allow  a  catgut  bougie  to  pass  through  it  to  act  as  a  guide 
when  it  has  to  be  clianged. 

doclcs  operalion  of  jivrincai  section,  or  tapping  the  dilated  uiothra 
at  the  apex  of  the  ])rostate  **  unassisted  by  a  guide  staff."  S<'<'ure 
the  patient  in  the  lithotomy  position.  Pass  the  left  forolingor  into 
the  rectum,  and  place  its  point  on  the  apex  of  tho  prostate.  i*lungo 
a  double-edged  sc^xlpol  (Cock's  knife)  boldly  into  the  median  line  of 
the  perineum,  and  carry  it  towards  the  tip  of  the  finger  in 
rectum.  Enlarge  the  incision  by  an  upward  and  downward  ma 
ment  of  the  knife,  but  do  not  withdraw  it.  When  the  point, 
felt  near  the  tip  of  the  finger,  pass  it  onwards  iivto  t\Y^^  -os^^ 
Withdraw  the  knife,  keep  the  finger  in  \ikic  TQctvmv,  viw^  ^"^^ 


probe'pointod  director  into  the  bladder.    Withdraw  tbofing 

tLo  reftitm.  and  pass  a  cannula  along  tko  <lirector  iutu  tba  I 

luid  tie  it  in  tor  a  few  days.     Thie  appoais  to  be  a  good  aptraSOB 

fur  impervious  stricture  with  fistultp  und  much   indimtion   o(  (lie 

perineum,  and  is  hold  in  tonsiderable  favour  by  M>me  of  tKp  Ouj-'n 

Surgeons.     For  such  etrirfuros,  however,  Wheelhouao's  »ppr«tinii 

18  more  generally  performed. 

EI.ECTBOLY9I8  has  recently  boon  advocated  for  Btrictui*,  and 
eoveral  successful  cases  in  tliis  country  have  been  rcpurbt'd  by  thf 
late  Dr.  Hteuvenson  and  Mr.  Bruce  Clarke.  It  consists  in  pnesiiiK 
a  ratheter-clectrode  down  to  the  face  of  ike  Mtrictuns  oonnectiiiK  it 
with  the  battery,  and  applying  the  other  electrode  to  some  other 
jiart  of  the  body.  It  is  beLeved  to  ai-t  by  musing  Kitne  i^homical 
change  in  the  cicatricial  tissue,  thus  leading  to  its  nbMir]>tion.  It 
has  been  employed  for  stricture  where  an  inittnimcnt  nflvr  persu- 
tent  attempts  cannot  be  passed,  and  as  a  substitute  in  mmu!  casRS 
(or  dilatation.  Sufiicient  time  has  not  elaiuied  to  judge  of  th« 
r(«ults  that  may  be  ex)>eet«d  from  thiR  method  of  treatmtut.  It  is 
certainly  not  unattended  with  danger—ektraTasation  of  ivinti  and 
even  dnith  having  followed  itx  employment. 

I'liBTFiRAi.  OR  I'BiXAKY  ABSCESSES  may  occur  at  any  part  i>t  tbv 
urethra,  but  the  most  common  situation  is  in  the  pcrinnunt. 
'■iKiw. — They  are  most  often  formed  in  connection  with  ntrictura, 
and  are  tlicn  due  to  ulceration  and  local  extravmalion  of  urine 
behind  the  seat  of  obstruction.  They  may  also  result  from  injury 
inflicted  either  from  without  or  from  witliin,  um  passing  an  intitrament 
along  the  luvthra.  or  the  impaction  of  a  calculua:  or  tlll^y  may 
(H«ur  during  nn  attack  of  gnnorrhsa  froin  inflomniation  »xtcti<UD|c 
to  one  of  the  urethral  follidos.  or  to  (Viwper's  glands.  He  tign» 
of  a  imJlhrid  abscess  in  the  perineum,  it»  most  eommon  uttin- 
tion,  an  the  presence  of  a  hnnl,  bniwny,  d><'ply-sml«d  swdlin^, 
grnerull.v  iK-giniung  in  the  uiidclle  lino  junt  in  froiit  of  tli«  antM, 
und  lis  it  iiicrcudoa  in  siKe.  milking  it«  way  to  one  ur  other  mdn  uf 
the  pcrinpuin  in  th<-  direction  of  the  groin.  .\t  fint.  whil<>  thp 
jius  iH  bound  down  by  the  docp  tascia,  tiiew  is  no  fluctuation,  and 
it  is  only  as  it  a|)i>ruachen  the  wtrfaca  that  this  sign  of  ubeoeoB  run 
be  di'toctod.  The  abM-ess  is  ottimilod  with  throbbing  pain,  ntlen 
with  sharp  ounittitutioual  difiturbanie,  and  occaMonally  with  it 
rigoc;  it  inuy  also  uauso  retention  of  urine.  Trratmrnt.  -Viuotivt' 
tion  muAt  not  be  waiti<d  for.  but  a  catheter  jusBcd  down  the 
urethra,  and  u  free  inciBion  made  in  the  median  line  of  the  jirri- 
neum  into  tie  swelling.  If  the  ubocesii  is  nut  ojienud,  it  may 
bn-iik  externally  on  tho  perineum,  or  it  may  burrow  nmongBt  the 
tismicii  and  bivak  into  the  rectum ;  and  if  not  ulreoily  in  cotmectiuii 
with  the  umlhro,  as  when  thn  ulim^ifH  fortna  uxturiMl  to  i\ 
broak  into  tliul  cauuL 
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Ubinart  FiBTUiijS  ore  generally  the  result  of  urinaiy  abecees  in 
connection  with  stricture  of  the  urethra.  They  may  also  bo  due 
to  woiuiiIb  of  the  urethra,  made  accidentally,  or  by  surgical  opera- 
tion, or  to  ulceration  following  impaction  of  a  calculus.  Thoy  are 
commonly  dividod  into  three  kinds: — 1,  The  pfriiieal ;  2,  the 
arrotiil ;  and  3,  the  pfiiile.—Th.o  perineal  may  bo  single  or  multiple ; 
tho  scrotal  are  nearly  always  multiple ;  and  the  penile  single.  In 
long- standing  ciuies  thu  Hatulin  may  burrow  auioug  the  tiesucs 
of  the   groiu,   nuteH,   and   thighs,   and    may  even   open  into   the 

Treiitmenl. — When  due  to  stricture,  the  fistuliP  will  generally 
readily  heal  when  the  stricture  is  cured  and  a  tree  naturjl  pas- 
sage ie  estabhahod  for  the  escai>e  of  urine.  Should  thoy  not  do 
so — 1.  A  jieritiftil  fittuhi  when  small  may  be  induced  to  close  by 
passing  a  soft  catheter  to  jirevent  the  contact  of  urine  whenever  the 
patient  inicturates.  or  by  inserting  into  the  fistula  a  hot  wire  or 
a  probe  coated  *ith  silver  nitrate.  It  these  means  fail,  the  edges 
of  the  tistula  may  be  pared  and  brought  together  by  sutures.  When 
the  parts  are  indurated  and  the  stricture  is  of  the  cartilaginouB 
kind,  external  urethrotomy  and  laying  open  of  the  fistiilte  should 
bo  practised.  'J.  KvT'ilid  Jinlultr  nearly  always  recjuirc  freely  laying 
open,  and  when  seciindar^'  Hstiilif  extend  tii  the  groin  or  buttock 
they  should  also  be  treated  in  this  way.  3.  I'txile  fitUilif  when 
large,  and  esjieeially  when  the  result  of  lilnughing  conifequent 
upon  the  impaction  of  a  calculus,  usually  require  a  iilasttc  opero- 

EXTR.*VA9ATI0N  OF  uaiSE  is  commonly,  though  not  alwayn, 
the  result  of  stricture,  and  is  then  due  either  to  the  dilated  urethra 
liehind  a  stricture  ulcerating  luid  giving  way,  or  to  a  lacunar 
absccN4  bursting  into  the  urethra.  In  either  ca.ie,  the  urine  is 
forced  by  the  contraction  of  tho  bladder  into  the  uurrounding 
cellular  tissiw.  Tho  urethra  iiuiy  give  way  (I)  in  fniiit  of  the 
anterior  layer,  (2)  between  the  two  layers,  ancl  (3)  behind  the 
posterior  layer  uf  the  triangular  ligament.  In  the  lirst  auci  by 
far  the  most  connnon  Hituatiuii.  it  is  the  bulbous  )iortion  uf  the 
urethTa  that  gives  way.  Here  tlic  urine  is  prt>vente<l  from  (uissing 
—1,  Iwiekwatils  into  the  jielvis  by  the  anterior  layer  of  the  tri- 
angular ligament  lieing  attached  to  the  rami  of  the  {lubos  and 
ischium  and  sub-pubic  ligament ;  '1,  downwards  into  the  ischio- 
rectal fossa  by  the  anterior  layer  of  tho  triangular  hgamcnt  being 
continuous  anrand  the  transverse  perineal  miiscle  with  the  deep 
layer  of  tho  supeTfteial  fascia  of  the  perineum :  3,  laterally 
tho  thighs  by  tho  deep  layer  of  the  superficial  fascia  uf  the 
neum  being  attached  to  the  rami  of  the  pubes  and  ischium.  I 
it  passes  in  tho  middleUneinto  the  cellular  tissue  ot  theeiSEt:A:osQ.' 
penis,  and  laterally  on  to  the  abdomen,  w^«wj  A  Sa-s(teset!.*oA' 
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passing  down  the  thigh  by  the  deep  layer  of  the  superficial  fascia 
of  the  groin  (which  is  continuous  with  the  deep  layer  of  the  super- 
ficial fascia  of  tlio  perineum)  being  attached  along  the  line  of 
l^oupart's  ligament.  When  the  mnnlmtneima  poirtivn  of  the  urethra 
L*  ruptured,  tlie  urine  is  confined  at  first  between  the  two  layers 
of  the  triangular  ligament,  and  if  not  lot  out  will  make  its  way 
(1)  forwards,  through  tlio  anterior  layer,  and  take  the  course  as 
given  above,  or  rarely  (2)  backwanls,  through  the  posterior  layer, 
and  then,  aa  when  the  lu-ethra  gives  way  behind  the  posterior  layer, 
will  make  its  way  around  the  neck  of  the  bladder,  and  will  be 
almost  inevitably  fatal.  Wherever  the  urine  spreads,  it  causes 
infiammation  and  sloughing. 

Symptoms. — The  history  of  a  case  (»f  extravasation  is  not  un- 
commonly as  follows.  A  patient  with  a  tight  stricture  is  straining 
to  pass  water,  he  feels  something  give  way,  exjKjriences  a  sensa- 
tion of  relief,  and  j>erhaps  owing  to  the  tension  being  removed  by 
some  urine  bt^ing  forced  into  the  cellular  tissue,  the  superadded 
spasm  for  a  time  ceases,  and  a  few  ounces  of  urine  are  passed 
through  the  urethra.  In  half  an  hour  or  so  a  pricking  or  burn- 
ing sensation  is  felt  in  the  perineimi,  soon  followed  by  pain,  and 
by  rapidly  increasing  swelling  of  the  i>erineum,  scrotum  and  penis. 
If  the  urine  is  not  let  out  by  timelj'  incisions  the  swelling  extends 
to  the  groin,  and  in  some  cases  has  been  known  to  reach  as  high 
as  the  axilla.  The  skin  now  appears  dusky  or  purplish-red  and 
a»dematous,  and  gangrene  and  sloughing  of  the  infiltrated  tissues 
rapidly  ensue.  Tlie  absorption  of  the  st»j)tic  products  g:ive8  rise  to 
constitutional  disturlxince  and  fever,  which  though  it  may  at  first 
run  high,  ^oou  assuuu.'S  a  low  typhoid  chanicter,  and  the  patient, 
especially  if  tli<*  subject  of  chronic  kidnej'  disejise,  frequently  sinks 
into  a  comatose  state  an<l  dies.  "When  th(i  extravasation  occurs 
between  tlie  two  layers  of  the  trianguhir  ligament,  it  may  remain 
locali/tMl,  giving  rise  to  a  hanl  circumscribed  swelling  in  the 
perim-uiii,  wliitli  may  .slowly  make  its  way  towards  the  siTotum; 
and  lastly,  when  the  extravasiition  occius  l)ehind  the  jx»«terior 
layer  of  thr  triangular  ligament  and  the  urine  is  extra vusatitl  into 
the  pelvic  ct'llular  tissue,  the  symptoms  resemble  those  of  extra- 
i)eriton<'al  rupture  of  the  bladd<T. 

Tmitnifiit.-  A  catheter  should  be  passed  into  the  bladder,  or 
where  this  is  imj>ossil)le,  down  to  th«»  strict\n-(»,  and  in  either  case 
a  fn^e  incision  in  the  middle  lino  of  the  iH'rineum  extending  into 
the  urethra  made  on  the  catheter.  Fr<'e  incisions  through  the  skin 
of  the  scrotum,  JH-Tiis,  and  groins,  in  fact,  wherever  the  urine  haB 
poneti*ated,  should  likewise  bo  made  to  allow  of  its  draining  away, 
and  the  wounds  rendrretl  as  far  as  possible  asei)tic  by  the  free 
application  of  iodoform  or  other  antiseptics.  The  patient's  strength 
at  the  same  time  must  bo  suppoxVft^i  Xvj  V\>xA  Tv»>ixishment  and 
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stimulante ;  wliilat  opium  should  be  given,  unleee  contra-indicated 
on  account  of  kidney  disease. 

Stone  is  the  urethra. — A  amall  calculus  or  fragment  of  one 
may  become  impacted  in  any  part  of  the  urethra,  but  most  fre- 
quently in  the  inemliraneouB  portion  (Fig.  3jI),  or  just  within  the 
meatus.  When  sharp  and  angular  it  causes  much  pain,  uid 
when  largo  enough  to  obstruct  the  urethra  gives  rise  to  retention, 
and,  if  not  soon  romoTcd,  to  ulceration  followed  by  extravasation 
ot  urine,  Trratmetit.—It  fur  forward,  it  may  often  be  expelled, 
whilst  straining  to  pass  water,  by  holding  the  meatus  and  suddenly 
lotting  go ;  or  gentle  manipulation,  aittod,  if  necessary,  by  incision 
of  the  meatus,  may  suffice.  Extraction  by  the  urethral  forceps 
should  next  bo  tried  (Figs.  332  and 
suit),  and  this  failing,  a  free 
incision  over  thu  stone  must  be 
made.  Thus,  if  impacted  in  the 
membraneous  portion,  it  should  be 
removed  through  an  incision  in  the 
middle  line  of  the  perineum;  if  in 
the  penile  portion  just  in  front  of 
the  scrotum,  it  should  be  pushed 
bock  if  possible  into  the  membra- 
neous portion  and  removed  through 
the  perineum,  as  an  incision  in  the 
penile  portion  of  the  urethra  is  apt 
to  be  followed  by  a  fistula,  and 
should  if  possible  be  avoided.  If 
compelled  to  incise  the  penile 
urethra  the  incision  should  be  froo 
BO  as  to  prevent  laceration  of  the 
tissues  in  oxtraeting  the  stone.  The 
edges  of  tho  wound  should  then  bo  imitod  by  suture,  and  a  soft 
catheter  tied  in  the  urethra  for  a  few  days  tdl  the  incision  has 
healed. 

Vascular  tumours  are  much  more  frequent  in  the  fymalo  than 
in  tho  male  urethni.  In  the  female,  they  occur  as  nmall  florid 
escroBcences  usuiiUy  situated  ubimt  tho  eiitrnnisi  of  tho  urethra.  i)ften 
surrounding  itiike  a  ring  and  p«irhapri  cxt^'udiiig  <4>me  djxtancc  up 
it.  Thi'y  give  rise  to  ini-rvuded  fruqucncj'  of  mii'tuiition,  pain 
during  the  act,  nnd  intermittent  attacks  of  liiirniorrhngti,  tlius  sonie- 
wlutt  siitiuliiliiig  the  Hymptinus  uf  u  cilIcuIiih;  but  iiiNjxM-lion  will 
at  rince  n'veal  the  nature  of  tho  afFcctiun.  Tnsilmfiit. — Tjiguture, 
or  tlio  application  of  nitric  acid  or  tho  thcrmo-cautorj-,  gcncrully 
Hulticcs  tor  their  cure. 

RETE.srio.v  OF  uaiKE,  or  inability  to  ^asB  -KateT, \«mA\*i'c»"'. 
iingniabed  trosn  isu]ipres8iou  ol  urinQ  in  'w^c^i  nwi*'        — ■■-»  '^ 


P:a.  351.— CilculuB  impncKil  i 
urethra.  (St.  BarHiulomew' 
Hospital  MuMum  ) 
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the  kidneys.  Cause, — Betention  may  depend  upon  either  (a)  ob- 
struction to  the  outflow  of  urine  from  the  bladder,  or  (6)  inability 
of  the  bladder  to  expel  its  contents  consequent  upon  atony  of  its 
muscular  coat  or  ptmilysis.  Retention,  therefore,  is  a  symptom  of 
several  diseases.  1.  In  the  o/r/,  it  is  commonly  due  to  enlarged 
prostate  with  superadded  congestion,  combined  with  atony  of  the 
bladder  from  over-distension.  2.  In  adult  men  it  may  be  due  to 
organic  stricture  with  temporary  spasm  of  the  unstriped  muscular 
fibres  of  the  urethra,  or  to  congestion  of  the  mucous  membrane 
owing  to  gonon-htt'a,  a  drinking  bout,  or  (M)ld  and  wet.  3.  In 
wirmtti  it  may  be  the  result  of  hysteiia,  or  the  prcpfeure  of  an 
enlarged  uterus  or  other  jwlvic  tumour  or  of  the  fcetal  head  in  par- 


Fio.  352. — Urethral  forccpH  (Arnold's). 

tui'ition.  4.  In  child reu  it  is  conmionly  caused  by  an  impacted 
calculus  or  ligature  of  the  penis,  and  more  i-arely  by  phimosis.  5. 
At  alf  (typ8  and  in  h)th  sexes  it  may  bo  due  to  reflex  spasm  after  an 
operation  on  the  rectum,  shock  following  any  severe  injury  or  oper- 
ation, a  tumour  in  the  neck  of  the  bladder  or  urethra,  and  an 
abscess  in  any  part  of  the  urethra.  It  may  also  be  due  to  paralysis 
consec^uont  upon  disease  or  injiuy  of  the  brain  or  spinal  cord,  and 
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Fni.  353. — Hogan's  urethral  forceps. 
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to  atony  of  tlit?  muscular  coat  nf  the  bladder.  In  the  two  latter 
(M)Hdition.-<,  how<.'V<'r,  uftor  the  bladder  ha.s  become  distended  and 
will  hold  no  more,  the  cx('(»s.s<»f  urine  passively  overflows,  dribbling 
constantly  away ;  and  this  condition  of  fals(»  incontinence^  must  be 
distinguislnnl  from  true  incontinence,  in  which  the  mine  runs  away 
from  the  bladder  as  fa.st  as  it  is  s<»ci*et<ul  by  the  kidneys. 

Si/iiiptoniM  awl  Hi'i/nM. — When  retention  has  come  on  slowly,  as 
from  the  gradual  contraction  of  an  organic  stricture,  there  may  be 
but  little  local  pain  and  no  con.stitutional  disturbance,  even  although 
the  l)hidd«'r  may  In*  distended  by  many  ouncps  of  urine.  Where, 
however,  it  is  jinwluced  suddenly  there  is  usually  givat  i)ain  followeil 
by  severe  constitutional  symptoms— a  small  and  fretjuent  pulse,  a 
dry  and  brown  tongue,  and  perhaps  delirium,  symptoms  probably 
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due  to  the  sudden  check  to  aeoretion  by  the  kidueye,  and  to  the 
stretching  ol  the  bladder.  The  bladder  itself,  unless  greatly  hyper- 
trophied  and  contracted,  rises  out  ot  the  pelvis,  and  may  be  folt  as  a 
distinct  tumour,  dull  to  percuHsion,  and  at  times  extending  as  high 
as  the  umbilicufi,  or  in  extreme  catiea  even  to  the  ensifonn  carti- 
lage. The  pikticnt,  unluss  drunk,  usually  complains  of  inability  to 
pass  nrater.  When,  however,  the  bladder  has  become  gradually 
distended  and  urine  is  passively  flowing  away,  he  may  complain  of 
inabibty  to  hold  his  water,  and  bo  ciuite  unaware  that  the  bladder  is 
full,  and  may  object  to  have  a  catheter  passed  till  the  condition  has 
been  explained.  The  presence  of  a  swelling  in  the  abdomen,  and 
the  flowing  ot  urine  through  the  catheter  immediately  after  the 
l^atient  has  pasaed  water  and  believes  that  hu  has  emptied  his 
bladder,  should  serve  for  the  diagnosis.  In  suppression,  the  blad- 
der is  found  empty  on  passing  a  catheter. 

lietutis  I,/  reteiiliuii. — If  the  bladder  is  soon  relieved  no  apparent 
harm  may  ensue.  If  neglectoil,  however,  the  over-distension  maj- 
load  t« — 1,  alony  of  the  muscular  coat;  2,  cystitis;  3,  nephritis;  4, 
rupture  of  the  urethra  behind  the  obstruction ;  5  (rarely),  rupture 
of  the  bladder  itself ;  and,  6,  passive  overflow  of  yrine.  the  bladder 
remaining  fuU. 

Trtatmenl.— -The  distended  bladder  must  bo  relieyed,  and  if  the 
distension  is  extreme  and  the  symptoms  urgent,  at  once.  The 
way  ot  doing  this  will  vary  according  to  the  cause,  and  will  be 
considered  under  the  following  heads : — 

1.  lUttiition  from  spaim  of  the  aiutriped  Jihret  tuTrumtdiuij  the 
urethra,  sometimes  called  »jiittmodic  aifictitre.  Spasm  is  rarely,  if 
ever,  BuSicient,  alone,  to  cause  retention.  Oenorally  some  slight 
organic  narrowing  of  the  urethra  is  also  present.  Tho  usual  hiKtorv 
of  retention  from  spasm  is  a  drinking  bout,  or  exposure  to  cold  or 
wet  in  a  gouty  or  rheumatic  subject ;  while  on  careful  qiLestioniiig. 
the  patient  admits  tkat  the  stream  has  been  notiood  to  be  smalt  or 
forked,  or  that  a  similar  attack  of  retention  has  2>ri'vioiisly  occun'ed 
If  the  retention  has  existwl  for  some  time,  and  thi^ro  is  much  )>ain 
and  considerable  diHt<;UHion  of  the  bladder,  a  full-sized  flexible 
cathotei'  (Xo.  Mor!»)shc)iddlicpiuwcd,  if  nocesnary  under  cldoreform. 
When,  however.  Ibo  symi>toms  are  nut  urgent,  and  un  instrument 
has  never  boon  parsed,  u  hot  bath  and  a  full  dose  of  tinctiuf  of 
u]>tum  will  generally  sutfico.  In  retention  duo  to  sjMiMm  fiillriwing 
oinrationx,  a  well-i)iled  soft-rubber  catheter  should  be  passed. 

When  the  siMism  is  associated  with  a  severe  orf^mic  strictuii' 

other  meiuis  may  have  to  bu  taken,     !^ee   Treutni'i't  i-l 

I'niM  Orijuiiir  Strirtiirr. 

•2.  IMeHllmi/ruMoiHyiUiiH  ufUir  iimtwa  inr.nhrmii  of  the  urethra, 
Homotimes  known  as  (imnntin  alrirtarr.  ('ongestion,  UU.«  ftYisao., 
is  seldom  sufficient  of  itself  to  pro&uuu  TQ\«n!tvnv\  u,\v^ 
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always  associated  with  at  least  a  slight  organic  striciure  or  with 
some  eulargoment  of  the  prostate.  It  is  usually  the  result  of 
gonorrhoea,  or  other  conditions  causiDg  inflammation  of  the  urethra. 
The  treatment  is  similar  to  that  of  retention  from  spasm. 

3.  lleUniion  from  hypertrophy  of  the  prostate  only  occurs  after 
middle  life.  It  is  then  generally  due  to  congestion  induced  by  cold, 
the  abuse  of  alcohol,  &c.,  causing  the  already  existing  obstruction 
t^)  become  complete.  First,  try  to  pass  a  No.  9  French  single  coude 
catheter  (Fig.  338),  then  a  double  coude  (Fig.  339),  and  these 
fuiliug,  a  gum-elastic  catheter  with  a  large  curve.  Should  the 
poiut  hitch  at  tlio  middle  lobe  of  the  prostate,  withdrawing  the 
stylet  for  lialf  an  inch  will  cause  the  end  to  slightly  tilt  up,  and  it 
will  then  often  readily  glide  into  the  bladder.  If  not  sucoiMssful  in 
this  way  the  silver  prostatic  or  the  beaked  catheter  must  next  be 
tried,  but  serious  mischief  may  be  done  by  those  instruments  unless 
the  greatest  gentleness  is  used.  They  should  never  be  employed 
until  other  forms  have  failed.  If  a  catheter  passes  easily  it  may 
be  withdrawn  after  the  bladder  is  relieved;  but  if  passed  widi 
ditiiculty  it  had  better  bo  left  in,  as  more  harm  may  be  done  by 
having  to  pass  it  2^ain  than  by  leaving  it  it  situ.  When  the  blad- 
der is  greatly  distended  all  the  urine  should  not  be  drawn  off  at 
once,  lest  syncojH)  be  induced.  A  catheter  failing,  the  retention  may 
be  relieved  by :  1,  puncture  above  the  pubes;  2,  puncture  through 
the  rectum ;  and  3,  forcing  a  catheter  through  the  prostate  (funii^ 
//////).  The  first  method  is  decidedly  the  best.  The  second  is 
seldom  applicable,  as  the  enlargement,  as  a  rule,  leaves  no  room 
between  the  prostata  and  the  pouch  of  ])critonoiun  for  puncture, 
which,  if  attempted,  will  probably  wound  the  peritoneum.  The 
third  method  is  attended  with  extreme  danger,  and  is  seldom  prac- 
tised at  tlie  present  day. 

4.  Itvt'uiion  from  onjanic  stricture, — The  symptoms  and  diagnosis 
of  stri('tui*e  have  already  been  described.  Here  only  need  be  men- 
tioned the  treatment  to  be  adopted  in  cases  of  retention  from  this 
cause.  An  endeavour  should  first  bo  made  to  pass  a  catheter,  if 
necessary  inuler  an  anesthetic.  If  this  fails,  and  the  s^'mptoms 
are  not  urgent,  a  hot  bath  and  a  full  dose  of  tincture  of  opiiun  may 
1m'  j^iven,  and  another  trial  made  in  a  few  hours.  "WTiero,  however, 
t]i«r«'  are  si^rns  of  j^rave  ki<biey  misclii(?f,  o]>iuni  must  be  withheld 
(ir  i:iv«n  with  ;rr»iit  <  autiou.  Shouhl  these  means  not  HUC(*i»ed,  or 
if  lri»ni  th.-  \\v>{  tlie  Mniptoms  are  ur;?ent,  one  of  the  following 
imtlit^ds  iii:iy  l»»'  resorte<l  to,  viz.  :  1.  Aspiration,  or  jKincturt*  of 
\\\i-  l.l.ildi  i-  alM»\«'  tin;  ]ail)es;  *J.  WhrrlhourM-'s  operation ;  3.  Punc- 
tur-  "1  tln'  Madth'r  through  the  ivctuni;  4.  Coek's  operation  uf 
np  nin;;  the  unthra  iM-hind  the  utricture  through  an  incision  in 
the  p<*iiijeuni ;  i.nd  5.  Forcing  u  catheter  into  the  bladder.  The 
lut*t  imthixl  is  Jiighly  objoctiouoAAc,  u.\\Ol  vk\vv3\jXji  wv\  x^i  ojc^jcount  bo 
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practised.  Of  the  other  methods  aspiration  above  the  pubes,  re- 
peated, if  necessary,  should  the  stricture  not  quickly  yield 
after  the  spasm  has  been  removed  by  emptying  the  bladder  and 
thus  reducing  the  tension,  is  in  my  opinion  the  best.  Puncture 
through  the  rectum  is  strongly  recommoaded  by  some  Surgeons ; 
but  it  is  open  to  the  objection  that  suppuration  between  the  bladder 
and  rectum,  extravasation  of  urine,  and  a  permanent  recto-vesical 
fistula,  are  liable  to  follow,  to  say  nothing  of  the  annoyance  to  the 
patient  from  the  presence  of  the  cannula  in  the  rectum,  and  the 
excoriation  of  the  parts  by  the  urine,  which,  notwithstanding?  care, 
is  apt  to  occur.  The  vas  deferens,  moreover,  may  be  injured,  and 
atrophy  of  the  testicle  ensue.  Cock's  operation  is  difficult  to  per- 
form, and  does  not  appear  to  possess  any  advantage  over  aspiration 
or  puncture  above  the  pubes.  Shoidd  the  passage  of  a  catheter  not  be 
effected  after  the  bladder  has  been  aspirated  on  several  occasions, 
Wheelhouse's  operation  should  be  undertaken.  Aspiration,  though  as 
a  rule  attended  with  excellent  results,  is  not  absolutely  free  from  dan- 
ger. Thus  it  should  not  be  practised  when  the  urine  is  imhealthy,  or 
the  walls  of  the  bladder  are  thinned  and  atonied,  lest  a  drop  or  two 
escape  through  the  puncture  and  set  up  septic  inflammation  and 
suppuration,  which  may  be  followed  by  extravasation  of  urine. 

5.  Retention  from  hysteria  should  be  combated  by  such  moral  and 
physical  treatment  as  is  applicable  to  that  disease.  A  catheter 
should  not  be  passed  if  it  can  be  possibly  avoided.  A  hot  sponge 
applied  to  the  pubes  is  often  successful. 

6.  Rtteniion  from  pdralysis  or  atony  of  the  bladdery  from  abscess  or 
tumour  of  the  urethra  or  bladder^  from  impacted  calculus,  and  from 
ligature  of  the  peiiisy  is  discussed  under  the  heads  of  Paralysis  of 
the  Bladder,  Impacted  Calculus,  &c. 

PUXCTURE  OF  THE  BLADDER  ABOVE  TUE  PUBES  (Fig.  284,  b), — 

Make  a  small  incision  through  the  skin  immediately  above  the  pubes, 
having  first  ascertained  by  percussion  that  the  bladder  has  risen 
well  out  of  the  pelvis  ;  and  thrust  Cock's  curved  trocar  and  cannula 
downwards  and  backwards  into  the  bla<lder.  Withdraw  the  trocar, 
secure  the  cannula  in  situ,  and  pass  through  it  a  soft  cathett^r  con- 
nected with  a  long  rubber  tube  to  carry  away  the  urine.  In  a  few 
days,  when  the  pari^  are  consolidated,  the  cannula  should  bo  changed. 
AVhen  the  blatldcT  is  diston<led,  a  good  inch  rises  above  the  })ubes 
uncove?rcd  by  pcritoiieuiii,  but  when  contrjictrd  and  hyp'rtrophiod 
it  inav  risi;  but  little  if  at  all.  Under  theso  latter  circumstances 
the  trocar  and  cannula  must  be  passed  clusu  to  the  pubes  for  fear  of 
wounding  the  ])ta*itoneum. 

Aiipirati(nt  Ls  performed  in  a  similar  way,  except  that  the  Jispira- 
ting  needle  or  trociir  Ls  thrust  in  without  any  pieliminaiy  incision 
of  the  skin.     If  a  small  aspirating  needle  or  cannula  is  uaesi  \3s\fcT'ek 
is  no  danger  of  extnivasation,  as  on  its  ^witlivkavjQX  >2£ifc  \»\i\vrJom:^  Vssk. 
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the  bladder  is  cloaed  by  the  oontnctioa  of  Qia  muaonlar  fibna ;  u>d 
even  should  a  drop  or  two  ot  urine  escape  no  harm  will  enme  pro- 
vided the  imiio  is  hf^ilthr.  It  u-  n  moet  uwful  emergt^ncy  opentioD, 
and,  if  necesiwrj',  miiy  be  reptiiti'd  on  «'»-eral  suece«eive  orcasione. 

PrS(."n-RE    liK    TKE    BI.AHUEK  TnRoriill  THE    RECTril, — MaCe 

the  lutticnt  in  the  lilhutomy  po:jition.  I'iish  thi;  left  fiirefinger  into 
the  roctiiiii.  iiiid  [>lur>'  its  tiyi  just  beyimd  the  biirk  nf  the  piostute. 
Tiike  I'm-k's  Imi^f  ciirvnl  tro«ir  and  cunnuln,  with  the  point  of  the 
trocar  slightly  uithdiiiwii  within  the  cunnulu.  Introduce  it  througi 
the  Bnus,  nnil  miido  it  liy  Ihe  finpcr  in  the  rertum  to  a  spot  imme- 
iliatcly  bi-hind  thi' {iriiflnti' exactly  in  the  iniddle  line.  Presa  the 
cannula  Krnily  i>ti  the  11  net  tinting  triKiine  ot  the  bladder,  and 
plunge  the  tini'iir  Njldly  into  the  bladder,  in  a  dirvction  upward* 
iind  fnrwaiiU  tnwniils  the  uiiibiliciis.  Withdruw  the  trocar  and 
KCL'tin)  llii- riiiiiitilii  ii.  'itii  with  liuitiible  tuiMja.     Do  not  plug  the 


lUSKASts  c.K  TMK  1'KMS. 

I'AH.M'lllMii'-l-'  i-  tl"'  :-tnii.nulali.in  "t  the  [;''""•  l"'""*  ''>*  » 
tij-lit  I'liii""' wbii'h  hii'>  iK'en  ilniwn  buck  ii\er  it.  imd  eann<it  !»■ 
n-iilueiHl  Tim-,  it  i>  ""I  iiifr.H[Ui'iitly  met  with  in  boyw,  from  the 
i.li,lent.'il  iini .n.-riiij.-  I'f  the  )i\:xn>  and  iiegb-et  It.  draw  the  prepiuv 
f..iwiir.l  npiiii.  iMielults  it  is  -.■ii.n.lly  due  to  swelling  cauw'd  by 
lt.,i..>iTh.<i.  ..r  v.iie.-.-ul  -ins.  bnt  it  may  ..c-.i-ioiuiUy  .K-cur  dtmnjt 
itntuf      It  is  utteiiditl  wit^i  tf^'*^  yiAwwi  o\  X^v«  iftNMw  ™i  vKfljune, 
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and  if  nut  soon  reduced  may  lead  to  ulceration  at  the  line  of  oon- 
Btriction,  or  eren  to  alouffhing  of  the  penis.  Trfalmmt. — Seize  the 
iwnis  betweon  the  first  and  second  fingera  of  oarh  hand,  preen  the 
blooil  and  oadeinn  out  of  the  glane,  with  the  thumbs,  and  at  the 
H:ime  time  push  the  glunw  bnckwunls  and  try  to  draw  the  prepuce 
forwards  over  it.  It  this  taiU,  divjile  with  a  knife  (Fig.  3W) 
the  ponirtricting  band,  which  lies  ]'nnt  behind  the  (olil  of  uedematoue 
prepuce  ut  the  bottom  of  the  furrow  on  the  dorsum  of  the  penis. 

Phimosis  i«  u  condition  in  which  the  prepuce  is  elongated, 
and  its  orifice  contnictc<l,  so  that  it  cannot  be  drawn  back  over  the 
glana.  It  may  occur  as  a  cungenital  affection ;  or  it  inur  be 
acquired,  and  is  then  usually  due  to  the  cicatricial  contraction  of 
the  orifice  following  syphilitic  ulceration  or  repeated  attacks  of 
gonorrhoia.  The  orifice  when  very  small  may  cause  difficulty  of 
micturition  or  even  retention  of  urine ;  whilst  the  struiuing  to  pass 
water  may  induce  prula]>ee  of  the  rectum,  homiu,  irritation  of  the 
bladder,  and  symiitomH  at  stone,  and  if  not  relieved  may  produce 
the  harmful  effects  on  tho  urinary  organs  describe<l  imder  stricture ; 
ur  tho  deposit  of  tho  urinary  salts  beneath  the  prepuce  may  lead 
to  the  formation  of  preputial  calculi.  The  inability  to  uncover  the 
glana  may  cause  pain  and  difficulty  in  coitus,  and  by  preserving  a 
mucous  membrane -like  character  to  the  glima  prodispoae  to  vene- 
real diseaHO ;  whilst  tho  secretion  which  ooUects  beneath  tho 
prepuce  may,  in  consc<iuence  of  the  irritation  it  is  apt  to  set  up, 
induce  priapisni,  habits  of  masturbation,  inflammation  sometimes 
simulating  gonurrhcoa,  adhesion  of  the  glans  to  the  prepuce,  or 
even  oe  age  advances  the  formation  of  an  epithelioma.  The  Irtat- 
mfnt  may  be  considered  under  the  heads  of  1,  rircHiadsioii ;  2, 
iliUiiig  the  jirepure  ;  and  'i,  itilaUilioii  iifthv  iirtpvlial  orijirr. 

1.  t'lnTMHifiii'iiii.— Lay  hold  of  the  prepuce  transversely  with  a 
pairof  polypus  forceps,  on  a  level  with  the  corona  (Fig.  ;[j5);  lot  tho 
glans  slij)  bock,  close  the  forceps,  and  shave  off  the  pri'puce  in  front 
ol  them  with  a  clean  sw(«p  of  the  knife.  Iti'ioiive  thp  forceps,  slit 
up  the  mui-ouH  lining  of  the  prepuce  in  thi'  iniddUt  line  i[uiti'  back 
tu  the  corona,  break  down  any  adhesions  lietween  the  ]ire]iuce  and 
glans,  wash  away  the  t4(.>cr(!tion.  twist  or  tic  liny  spurting  v<'ssi>ls. 
and  stiti'h  the  llajis  of  niuiMUs  m(']n]>ra[ic  to  the  skin  with  interrupted 
hoi'se-luiii'  or  cutgut  sutuit's,     Ilrcss  with  Iwniicic  lint  or  iiwloform 

2.  Sliltinfi  III'  iin-iiiii-f  may   In'  done  witli   sciHsors,   or  with    a 
rurvwl  liistoury  guiclol  by  a  direct«ir,  introilnitil  I)etwifii  thi-  gliiii« 
iiTid   jireliUfi-.      In  irither  case  the  mucims  un'nilmini-  nhiiulil  U< 
unit^.tl  tu  the  skin-HajHi  liy  tine  sutures  after  twiistiiig  or  tying  any      . 
hieeding  vessels,    t'uru  should  be  taken  not  to  ]ni»h  the  diit-ctor    M 
into  the  meatus,  and  to  ensure  that  the  mucoUH  nuAwWuAU  va  ^^tJX, " 
quite  Iwdc  tu  the  corona. 


or  syphilitic  chancre,  is  a  specific  f( 
pending  upon  a  diHtinct  variety  of 
vleex,  like  the  syphilitic,  may  occui 
i«  iBDCulated  with  tho  specific  virus, 
met  with  on  the  goiiitals  tbut  it  ia  d 


PBIMABY  YE17EBEAL  SORES  OB  CHANCRES.  701 

the  olotlies,  or  tlie  retention  of  tlio  secretion  beneath  a  long  prepuce, 
they  may  become  indurated;  but  the  induration  has  not  the 
sharply-defined  character  of  the  syphilitic  sore.  The  inguinal 
glands  become  enlarged  {bubo),  and  matted  together  into  a  single 
mass,  often  of  considerable  size,  and  have  a  marked  tendency  to 
suppurate.  The  pus  taken  from  them  apparently  contains  the 
same  micro-organism  as  that  of  the  sore,  since  when  inoculated 
on  the  same  or  another  i)er8on  a  similar  sore  is  produced. 

Diagnosis. — The  main  differences  between  a  non-infecting  or  soft 
sore,  and  an  infecting  or  hard,  are  the  following : — The  soft  sore  is 
generally  unattended  with  induration ;  in  the  hard  the  induration  is 
generally  well  marked ;  the  soft  occurs  within  a  few  days  of  inocula-  • 
tion,  the  hard  not  till  af  tert  hree  to  five  weeks ;  in  the  soft  the  secretion 
is  abimdant  and  purulent,  in  the  hard  scanty,  and  often  consists  of 
little  more  than  epithelial  debris ;  the  soft  can  be  reinoculated  on 
the  same  patient,  and  hence  is  frequently  multiple;  the  hard  cannot 
be  reinoculated  on  the  same  patient,  and  hence  is  single  unless,  as 
very  rarely  happens,  the  patient  is  inoculated  in  two  places  at  the 
same  time.  The  bubo  following  the  soft  sore  is  single,  soft,  and 
very  liable  to  suppurate ;  that  following  the  hard  sore  is  multiple, 
hard,  and  shotty,  and  very  rarely  suppurates.  A  patient,  however, 
may  be  inoculated  with  syphilis  at  the  same  time  that  he  receives  a 
soft  sore.  Hence,  when  the  incubative  period  of  syphilis  has 
passed,  the  soft  sore  may  take  on  the  characters  of  the  hard  sore. 
Till  this  period  is  over,  therefore,  a  cautious  prognosis  as  to  the 
probable  occurrence  of  secondary'  symptoms  should  be  given.  It 
is  consequently  not  imcommon  to  find  a  patient  with  a  chancre 
which  presents  characters  both  of  the  hard  and  soft  sore. 

Treatment. — Local  treatment  only  is  necessarj%  and  consists  in 
scrupulous  cleanliness,  protection  of  the  sore  from  irritation,  and 
the  application  of  blackwash,  zinc  lotion,  or  iodoform.  Should  the 
glands  become  inflamed,  rest  in  the  recumbent  posture  is  essential. 
If  suppuration  threatens,  hot  poultices  must  be  apj)lied  and  a  free 
incision  in  a  vertical  direction  made  as  soon  as  pus  has  formed. 
Should  any  intmctiible  sinuses,  as  frequently  happens,  be  left  after 
the  bubo  has  suppurated,  they  should  bo  laid  freely  open,  and 
allowed  to  granulate*  from  the  bottom. 

3.  The  eloiujhimj  sore  is  due  to  want  of  cleanliness  or  the  retention 
of  irritating  discharges  by  a  long  foreskin,  and  generally  occurs  in 
weakly  or  debilitated  subjects.  The  sore,  which  is  covered  with  a 
yellow  slough,  and  is  surrounded  by  an  angry  areola  of  inflamma- 
tion, spreads  rapidly,  and  is  attended  with  considei-ablc  swelling  and  _ 
aniema  of  the  penis.     The  general  appearances  of  the  ulcer  and  it^^^ 


appropriate  treatment  have  already  been  given  in  the  section 
Ulrers  (p.  31). 
4.  The  phajedwnic  sore — Phagedoeiva  msx^  ;>.VWi)l5.  \yi\^  "Casi 


Uiae,  ttaiiiuus  mid  foul  ditMhargc, 
patient,  and  later,  the  involven 
generally  serve  to  diBtinguish  it 
wluch  it  may  bo  mistaken.  If  d 
penis  becomoH  ioliltiutcd  with  tb 
the  inguinal  glunibi.  become  in' 
eneuo,  and  tbe  [latient  generally  d 
The  intemul  organs  are  not  nsiial 
early,  the  growth  alone  may  l>o  n 
peniH  abould  be  ainputat«(l  in  fron 
arc  much  involved  or  tbe  disease 
point.  In  Hiicb  a  caso  Ibe  serotui 
be  split,  the  wbiili'  p<'iiiN,  with  the 
stitehed  to  tbo  peiineuni.  The  It 
sively  diseased  sbuiibl  be  oLio  romi 
Amputatios  of  the  I'E^fis  is  < 
tbo  knife ;  when  thus  done  the  ure 
subsequent  trouble  in  micturition. 
corpus  spongiosuiu  alwut  half  ai 
corpora  cavemona,  and  then  uplit  1 
sutures  to  tbo  skin.  Tbo  skin  she 
it  IB  divided,  as  otherwise  it  is  apt 
stump,  and  render  tbo  sccuriuR  of 
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DISEASES  OF  THE   BCROTUU,   SPBRUATIC  CORD,   AND  TESTICLE. 

EpiTiiELioitA  OF  THE  8CH0TUM,  ottea  Called  sweep's  cancer  from 
the  frequency  with  which  it  occurs  in  chimney-s weepers  owing  to 
the  iiiibitioii  of  the  soot,  generally  begins  as  a  dark  wart  or  tubercle 
which  ultimately  ulcerates,  producing  a  sore  with  hard  sinuous 
everted  edges,  and  an  irregular  warty  tuberous  base.  At  times  it 
begins  as  a  clironic  ec7.enia.  The  irritant  would  appear  to  be  not 
merely  the  carbon  of  the  soot,  but  one  or  more  of  the  products  of 
the  destructive  distillation  of  coal,  as  the  cancer  does  not  occur 
from  soot  produced  by  tlie  burning  of  wood,  and  is  found  amongdt 
workers  in  cual-tor  and  its  products.  The  inguinal  glands  become 
iDVolved.  and  occasionally  the  testicle,  but  the  disease  does  not,  as 
a  rule,  affect  internal  organs.  Death  is  commonly  due  tc  the  ex- 
haustion produced  by  the  ulcemtion  in  the  inguinal  glands,  or 
htemorrhage  from  the  opening  of  a  large  blood-vessel  in  the  groin. 
Trralment. — Free  aTid  early  excision  with  the  knife,  and  removal  of 
the  inguinal  glands  if  enlarged  and  hard.  It  the  testicle  is  involved 
it  should  be  excised  at  the  same  time.  The  skin  of  the  part  is  very 
lax,  and  although  the  testicle  may  be  denuded  it  rapidly  becomes 
covered  in. 

(Edema  op  the  scbotum,  owing  to  the  laxity  of  the  tissues,  is 
common.  It  may  occur  id  kidney  and  heart  disease  as  part  of  tho 
general  dropsy,  or  it  may  be  caused  by  inflammation  of  the  neigh- 
bouring poi'ta,  OS  the  testicle.  It  is  also  met  with  in  extravasation 
of  urine,  and  may  occur  after  an  operatiim  for  hernia,  varicocele, 
&v.. 

ER¥aiPEL.AS  of  THE  SiVBOTiTM  may  be  the  result  of  slight 
injuries,  abrasions,  &c.,  or  may  occur  idiopathii-ally.  It  is  attended 
with  great  swelling,  iwlness  and  OMlomu,  and  is  very  liablo  to  ter- 
minate in  extensive  sloughing  and  gangrene.  The  same  general 
and  local  treatment  should  Iw  adopted  as  descrilied  under  AVym/ic/iM, 
with  free  and  early  incisions  should  suppumtioii  threaten. 

EczKMA  and  piti'Bioo  of  tlio  s(Totum  rocjuire  no  special  mention. 
Klephantiasis  Hciwn  is  an  enormously  hyiiertifjphied  condition 
of  the  skin  and  connective  tissue  of  the  scrotum,  and  ]irobably 
depends  (like  asomewhat  similar  condition  known  aali/mph-irriitam, 
in  which  a  milky  fluid  exudes  from  the  skin)  on  the  presence  in 
the  blood  of  Oiojiliiri'i  aini/niiiu  liiimiiiie.     The  diseaxe  is  common 
in  the  East,   but  is  seldom  met  with  in  this  countrj',   and  then 
liardl3'  ever  except  in  those  who  hove  lived  in  tho  East.     The  penU 
b  sometimes  affected  in  a  similar  manner.     Trrntmeut, — The  hyil^^^B 
trophied  mass  may  bo  dissected  off  the  testicle  and  penis,  4^^^ 
elevating  it  for  some  hours  before  tho  ojieration  in  or '     '     *~ 
as  much  as  possible  of  blood.    The  base  of  the  m. 
operation  should  be  constricted  by  an  elastic  \e,n4,. 
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tiuiicii  vaginalis  may  be  laid  open,  u  portion  cut  away,  and  the 
remainder  united  hy  sutiu'o  and  drained.  But  even  this  treatment 
c4innot  always  bo  depended  on  for  ciuing  the  hydrocele.  The  only 
abisolutely  coi-tain  method  is  to  lay  open  the  sac  and  allow  it  to 
granulate  up  from  the  bottom. 

Tlio  hydrocelcrs  so  frwiuently  seen  in  young  children  generally 
un<lergo  a  spontjineous  cure,  and  nothing  beyond  a  di^cutient 
lotion  is  usually  necessiir}'.  Should  the  hydrocele  prove  intract- 
able, however,  it  may  Ikj  punctured  with  a  tine  trocar  and  cannula, 
and,  if  nocessarj'.  afterwards  injei'tcd  with  a  weak  solution  of 
itwlinti. 

CoNUKNiTAL  iiyi»ro:ele  is  a  collection  of  fluid  in  the  Siic  of  the 
tunica  vaginalis,  tlie  funicular  ])r()cess  of  which  through  an  arrest 
of  dcveloi)in('nt  ha^  remained  unoblit4'ratetl.  The  fluid,  there»oi"e, 
imless  the  aj)erture  of  communication  is  very  small,  can  be  readily 
l>ressiMl  back  int^j  the  alKlominal  Ciivity,  and  an  ex|)ansile  im])ul8e 
is  given  to  it  on  roughing  or  crying.  In  this  res|)ect  it  resembles  a 
liernia  ;  but  its  translucency  and  tlie  fact  that  the  fluid  goes  back 
slowly  and  witlumt  the  sudden  slij)  or  gurgle  as  is  the  cast*  in  a 
hriiiiit,  should  serv(5  to  distinguish  it.  It  should  not  be  forgotten 
that  a  piece  of  omentum  or  intestine  may  descend  into  the  sac  of 
the  hydrocele.  At  times,  the  ai)erture  of  communication  between 
tlie  funicular  proctess  and  the  general  peritoneal  cavity  is  closed. 
and  though  the  liydrocele  still  extends  more  or  less  up  the  inguinal 
canal,  the  fluid  cannot  be  jn'esscHl  back  into  the  abdominal  ciivity. 
To  this  condition  the  name  of  iu/tnitilv  hi/flntcelr  has  been  given. 

Tnaiiufnt.-  A  truss  should  1)0  apiditKl  over  the  inguinal  canal  to 
cause  obliteration  of  the  fimicular  i^ilion  of  the  tunica  vaginalis, 
and  to  i)revi'nt  the  descent  of  a  hcaiiia,  and  subscHjuently  the 
hydrocele  may  Ix)  treated  in  the  ordinary  way.  As  a  rule,  how- 
ever,  wlien  the  obliteration  of  the  funicular  ]K»rtion  has  l)een 
accomi>lished,  the  hydrocehi  undergoes  a  sj)ontaneous  cure. 

Encysted  iiyduocelk  of  the  testicle. — This  term  is  ap]die<l 
to  a  cyst  or  cysts  fonned  in  connection  witli  the  testicle  or  epi<lidy- 
mis,  but  having  no  comraunicati<m  with  the  cavity  of -the  tuiiiiui 
vaginalis.  Cysts  in  connect i«»n  with  the  testicle  itself  luv  very 
rare,  and  rccjuin'  no  further  dcscrii>ti<»n  here.  Encysted  hydroceles 
of  the  epiilidymis,  however,  though  still  rare,  are  moie  often  met 
with,  and  may  be  divide^l  iuti»  (1)  the  fttilmrunit  ft/nte,  which  aie  of 
no  clinical  importance,  and  (2)  the  t*jnrihiiiir  qf»ts.  The  latter  are 
thin-walled,  membnnKH>us  cysts  limnl  with  tesselatinl  epithelium, 
and  containing  a  watiTV,  slightly  opalescent  or  niilky  fluid,  in 
which  there  is  often  an  abundance  of  spermatoz«*a.  The  presence 
of  the  »pennato/oa  may  \)e  duo  to  the  rui)tiu-e  into  the  cyst  of  one 
of  the  seminal  ducts :  or  to  the  cyst  being  develoi>ed  in  connection 
H  ith  a  seuiinul  duct.    Th«  oriv^m  ol  Uvet*e  cvat+s  is  doubtful.    They 
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mistaken  for  an  irreducible  hernia.  The  dulnosB  on  percussion, 
the  history  that  it  began  at  the  bottom  of  the  scrotum,  and  the 
translucency,  if  the  light  be  powerful  enough,  wiU  distiDgiush  it. 
The  texticle  is  situated  behind  and  near  its  lower  port,  save  in  ex- 
c«ptional  L-ases,  where  adheaionH  have  been  contracted  to  the  anterior 
wall,  or  the  t«sticle  has  descended  retroverted. 

The  trentmtnt  may  be  palliative  or  radical.  Palliative  Irealmtnt 
consistM  in  tapping  the  hydrocele  with  a  trocar  and  cannula,  and 
repeating  the  operation  from  time  to  time  as  required.  Before 
tajiping  a  hydrocele  the  Hituation  of  the  teHticle  Hhould  be  made 
out,  lost  it  be  injured  by  the  trocar.  This  can  usually  be  done  by 
marking  the  o)iaque  spot  whilst  examining  for  translucency,  and 
by  the  patient'e  sensiition  on  handling  it.  If  the  sac  is  not  very 
tenw  the  t«fiticlG  can  be  felt.  Choow  a  spot  for  puncture  near  the 
bottom  ot  the  Hwelling.  free  from  scrotal  veins,  which  can  readily 


Fio.  35C.  — 'HijipinEtt  hjilmceli.     (Uryant' 


be  Houn  thiMugh  thu  nkin,  and  luiviiig  iiiudu  out  tlur  situation  of  the 
tustide,  groHp  the  tumour  fruui  behind  with  the  pulm  of  the  hand 
8i>  OS  to  make  it  tenxc,  and  plunge  the  tnH'ur  and  uknnula,  held  as 
in  Fig.  3.'tG.  Hhurply  into  the  sac  to  enuure  ]>erforating  the  wall. 
The  trocar  should  bo  direct«^  at  first  backwards,  and  then  imme- 
diately turned  upwards  to  avoid  wouixling  the  testicle.  Having 
withdrawn  the  fluid,  remove  the  cannula,  and  apply  a  small  pad  of 
lint  or  strapping. 

The  raiiinti  rurr  is  commonly  effected  by  injecting  tincture  of 
iodine  into  the  sac  through  the  cannula  after  having  withdrawn  the 
Huid.  The  qmtntity  injeft4?d  is  usually  almut  two  drachms.  It  t«n 
drops  ot  a  j'/,  solution  of  cocaine  are  injectwi  before  the  iodine 
])uin  generally  is  felt.  The  iodine  setx  up  some  slight  amounl 
inflammation,  and  genemlly  cures  by  restoring  the  Imlanca  '  "^ 
till!  secreting  and  absorbing  power  of  the  tunica  *  ' 
sionally  bv  cuusiug  adhesions  between  the  two  layers  of  the 
vaginalis.    Should  the  injection  (ail,  it  mav  \»  vft^ftoXsA' 
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givon  for  its  much  greater  frequency  on  the  left  than  on  the  rig^t 
Hide  are — 1,  that  the  left  vein  is  longer  than  the  right ;  2,  that  an 
obstacle  is  <jff«»red  to  tin*  outlet  of  the  left  vein  by  it«  opening  at 
right  angles  into  the  renal  vein  ;  3.  that  the  blood  ])res8iirc  is  lea* 
ill  tlie  vena  cava  tliaii  in  the  renal  vein ;  4,  that  the  left  vein  ii* 
crossed  by  the  sigmoid  llexure,  and  is  hence  liable  to  be  preeued 
iil)on  by  fii'c^l  afciiniulations.  Mr.  W.  G.  Sjiencer,  who  has 
i-fMcntly  W(>rki"d  at  tliis  subject,  lu'lieves  that  the  i>rcseDi'e  of  the 
larjrc  veins  is  duo  to  a  cungonital  variation  from  the  normal  process 
of  dcvelopuH'ut,  wlu'i*<d)v  many  of  the  veins  of  the  Wolftian  bodv 
(from  wliicli  the  sj>ermatic  veins  ai*e  fonneii)  remain  unoblitoratcd, 
and  caj>ablo  of  b*»ing  dilated  by  anything  obstructing  the  return  of 

v<Munis  blocMl  from  the  testicle.  More  of  these 
voiiis,  he  savs,  ai-e  n(»nnallv  obliterated  on  the 
riglit  than  on  the  left  side. 

Si/iHjttmiis  and  (fiaf/u(nn's,  —  There  imiy  be 
merely  a  sens<»  of  weight  and  fubieise  in  the 
scrotiun,  or  dragging  or  even  severe  jmin,  worse 
after  tlu*  dav's  work  but  r«?liev(.Hl  bv recumboncv. 
T\w  symptoms,  however,  are  often  more  mental 
than  physic^il,  the  jwitient  fearing  impoteiuv  or 
sterility,  and  sometimes  becoming  hypochon- 
driacal in  cons<'(jiu»nce.  The  vaiic<.»se  veins, 
ii^      Vj  whicli  may  sometimes  Ix'  si-en  through  the  skin 

^^$llg^  ^^(  ^li,»  m-rotum,  fonii  a  soft,  iiregular,  o])a(|ue, 

I'm.  357. Vari'o-  kn(»ttod,  ]>yrifonn  mass,  in  which  then*  is  u  dis- 
tinct ex])ansile  thrill  or  imjadsc*  on  cough.  The 
swelling  is  contintKl  to  the  scn>tum,  and  although 
it  may  be  nnluced  on  the  i»atient's  lying  down,  it 
(l(x>s  not  g(>  back  with  a  gurgle  or  slip  like  a 
liernia,  and  gradually  returns  wben  tlui  i>atient  ris<'s,  notwithstand- 
ing that  tlie  lingt'V  is  ]»lace(l  over  the  ext<'nial  abtlomnial  ring.  The 
te^ticle.  tliougli  ]>erhaps,  as  a  rule,  a  little  smaller  than  natunil,  is 
s^'ldtnn  much  atroj»hied.  Tlie  trmimtut  may  be  either  |Hdliative  or 
radical. 

Tlie  fHil/nilin  frffifunnf  c()n^i^ts  in  cold  s]H>nging.  the  Um*  of 
H]ii>wer-baths,  healthy  ex«-rcise.  regulation  of  the  lK)wels,  and  the 
administration  when  in«li<at<Hl  of  fernigin<ms  tonics ;  whilst  the 
mental  anxiety  of  the  patient  ^-holll(l  Iw  relieveil  by  the  assurance 
that  atn»phy  or  impotenc**  ne^Kl  not  Ik*  leare<l.  A(*r«//y,  a  sus- 
jH'nsory  baiKlage  sh<»uld  Im'  worn,  or  the  veins  brace<l  up  by 
drawing  tin'  lower  ])art  of  tlie  scrotum  through  a  Wormaiifa  ring, 
'llie  ni'lirnf  tntftmnii  >hould  only  U'  undertaken  (1)  w*hen  thn 
\arico<eh'  is  largi*  or  causes  much  pain  :  (2)  mIicu  it  acts  as  a  l>ap 
to  entering  the  public  services ;  <»r  (3)  when  it  api)ears  to  be 
inducing  atroi)liy  of  the  tcstivrle.      Whether  it  shoiJd  or  should 
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not  bo  nndortalcen  for  the  cure  of  mental  ilistrofw,  inunt  bo  left  ti> 
tlie  jutlgnicnt  of  th(>  Surgeon  in  each  individual  caw.  The  opera- 
tions for  the  nidicnl  cure,  wfaii^li  faiire  for  their  object  the  oblitera- 
tion of  the  cnlargod  veins,  aro  many.  Hei-o  only  in  desmboi)  the 
m^thoil  by  sulM-utancuua  ligature  and  diviaiun.  Separate  the  van, 
which  can  always  bo  felt  as  a  rounded  poiti  from  the  veins;  pasa 
with  a  iirpvUH-nci'dle  a  thread  of  ratg»it  or  knngnrou-tail  tendon 
between  the  veins  and  the  vas,  and  then  back  URain  Iwtweon  the 
veins  and  the  skin,  and  tie  the  veins,  allowin|>  the  knot  to  elip 
through  the  puncturo  in  the  skin,  Itepeat  the  procedure  three 
quiirteni  of  an  inch  above,  and  place  tlu'  scrotum  in  an  iintiBeptic 
dres-sing.  The  uperinntic  arteries  escajw  iTijury  iw  they  slip  away 
with  the  van,  to  which  they  are  attached. 

Other  niethodH  consist  in  the  subcutaneoiw  division  of  the  veins 
with  the  galvflno-cautory  wire :  excision  of  the  veins  ;  oompreeeion 
of  the  veins  hy  hare -lip  pins  and  figiire-ot-H  sutures;  division  of 
the  veins  with  the  elastic  ligature,  *c.  The  metho<l  described 
above  can  Ik'  recoinmnnded  as  wife,  painless,  efBeient.  easy  of 
]x>rf(jrnian(.'e,  and  as  necos^tating  the  tninimum  amount  of  rext 
Hulsequent  to  its  jierfonnanee. 

TuMOi'HSOFTliK  si'ERMATic  CDtti),  though  occasionally  met  with, 
are  too  rare  to  iitiuirt)  any  description  in  a  work  of  this  character. 

Tousios  OF  rifK  spKRiiATic  com),  i.e.,  a  twisting  of  the  wird 
so  that  the  epididymiH  is  fell  in  fnmt  instead  of  liehind  the  body 
of  the  teHtia,  is  oi-i'asioiially  met  with  either  in  a  testis,  to  all 
oxtpmal  ujipearaiicn  previously  normal,  or  in  a  tentis  retained  in 
the  inguinal  canal.  The  twiiiting  has  been  attributed  t«  spasm  of 
the  cn'uwiter.    If  unrelieved  the  teatide  will  atmiiliy  or  nwrose. 

ftyjitjAom*. — 'Hie  tiii'sioii  is  attended  by  u  tender  and  painful  swell- 
ing in  the  groin  ur  scrotum,  dull  on  pen'iission,  irrediiciblo,  and 
without  impulse  on  cough,  the  syiiiptnms  gi-ni'mlly  coming  on 
fluddenly  after  great  stniin  or  exertion.  Vmnititig  is  miirly  always 
prefN-nt,  and  tluif  may  lie  constipution.  Thus  when  the  testis  is 
retainixl  a  strniigulaled  hernia  is  von"  closely  siimilatetl. 

T'reuf'ii'n'.^Whi'ii  sei'u  early  the  i-onl  may  l>e  i-eiidily  untwisted 
if  the  ti'stis  is  in  tli>'  scrotum,  the  syiniitiiius  at  oiuio  d(siipi>eanng 
ns  ill  Nnsli's  i»M\  If  thi'  testis  is  in  thi' giiiiii  or  inguinul  canal. 
it  .should  iK'i-emiived  and  the  canal  and  ring  closed  liy  sutures, 

II.KMAToi  KT.K  or  ■■OMMOX   II.K.MATOtKI.K  is  an  effusion  of  bloo-l 
into  the  eiivity  cif  the  tuiiiia  vaginalis.     Bloisl  may  also  lie  effuse^ 
into  an  r>ne\stcJ  hydroc'Ie  of  the  testis,  epididvmif 
the  snl^tanVe  ot  the  testicle  itself,  or  into  the  tissue  of  the  scrot 
and  to  NtiL'h  the  tei'ins  lin'matocclo  of  the  testis,  ha>matocele  at 
cord,  &c.,  have  licen  applied.    All  of  these  conditions,  howevWi 
too  rare  to  adniit  of  any  description  here, 

Cii'ifff.^An  ordinary  hrematocelo  may  \)6  iaete  a.  Nio^  **^ 
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hiitirle,  cir  a  Rtruin  in  lifting  hoavj  weights,  or  a  like  injurr  to  a 
lij'<lr««ip ;  to  ]iunctur<>  of  the  testido  ur  a  hlood-rcieel  in  txpping  s 
hydnicclo;  or  t"  the  giving  wiiy  of  a  weakened  or  voricoee  vtusel 
in  <iiUHFi|urn<'(>  i>f  tho  altcrutioii  in  triiiiion  ou  removal  of  the 
hyih'iH'ch'-lIiiiil  by  tiippiDg.  At  times,  howevei',  it  may  occur 
Fi{>iinl:iii(>iiiiKly,  nii<l  if  then  jiroliuhly  due  to  nniue  nthoromatous  or 
iithiT  I'hiiii^c  ill  the  vcsselti.  ur  chronic  inllnmraatiiin  of  the  tunica 

/••ilM'-i/ii.  -  :nie  efftisecl  hhxtA  niny  Ih"  iibtrorlied.  or  it  may  dot 
iiiiin>(' (li'iio.iitiil  im  the  wiiHh  of  the  eav,  giving  the  hn-matorele 
oil  ^'ti.iii  tlii'iiiiiM'iu-iiiii-oiif  anuncuryHtn  (Kig.  3M):  or  th« central 
]i[i]'tiiiiis[if  thi'  c-liit  iniiy  hiiiik  ihiwn  iiitii  a  chot-olnte-i-olouiTd  fluid, 
whii'li  uiiiliT  till-  ini(^riKu'ii]M!  is  mvn  to  consist  of  dirtiiitegniting 
hhmil-rr.iiiiisrles  ]ini1  hieinutin  imd  iihuloBterin  cryHbUs.  At  timeii 
sii|<]uii':itiiiii  limy  tiike  plocn,  the-  fluid  in  tho  sue  then  uunsisting  of 
a  mixture  of  bruken-down  blood 
unil  pus.  Calcification  of  the 
Willis  in  old-Htanding  cases  may 

fii</ns  mid  iliiiiiHotit, — Htcma- 
t^irele  (x>ineii  on  suddenly,  ap- 
pnuing  OS  a  smooth,  t«nae  or 
seini-llnctuating,  oval  or  globu- 
liir,  non-tranaluccut  swelling  in 
the  Hcrotuni.  At  fintt  there  inay 
bo  cousidorable  jiain  in  this 
tcHticle  and  ecchymosiM  of  tite 
scrotum  ;  but  later,  neither  as  a 
rule  will  be  pr^tseut.  TcstiuulaT 
Hcnxution  is  generally  discovered 
Iiehind  tho  BWfUing.  The  fwe- 
ilriiii  iif  t)u'  rued  iind  nheonce  of  imjiiilHe  (lu  coughinft  shinild  at  iinc-o 
wri'e  til  diagnDsc  it  fiinn  a  heniiii.  and  its non-trun«lucency  friim  a 
hyilnni'h'.  Hut  fmiii  I1laIi^^1unt  or  nther  gniwths  it  is  often  dilticult 
til  diHtingiUMh  it;  and, indeed,  in  winiu ctiHes it  isonly  iiftorpunctuit) 
with  a  gTiiDved  ncfdli?  ur  even  after  nn  cxidoratnry  incision,  tliiit 
this  nin  Iki  done.  Tlie  biMtcirj-  iif  its  xiuldi'ii  onset,  ils  sliajie,  the 
afaH(>neo  of  the  varying  conHistcncy  iiotetl  in  nialignaiil  dinenso,  the 
IK  in -in  VI  ilv  CI  I  lent  iit  thi'  jjbnids  or  of  tlu'  i-oni,  niid  the  presmicti  of 
testicular  wensiitiiin  (HMteriorly,  should  help  in  the  diagnosis.  On 
puiietiire  a  rhocolate-eoliiui'ed  lluid  em'uiS's  in  the  one  ense ; 
■irteriiil  1)1o<h1  or  nothing  iit  nil.  in  the  other. 

Tniiliiifiii.--\\'\wii  the  lui'niiitiKvlo  is  recent,  rest  in  beil,  tho 
a)iplication  of  cold  or  of  evaporating  lotions,  and  the  elevaliun  of 
the  piirt  'in  a  i-iUow,  may  load  t.i  the  abflorpti.m  of  the  binod.  If 
thin  /oils,  till- liliHs\  may  \>e  VrtVii'u.'Kw  ViVVaVt-.*-*!  a»4,  tAimulu. 
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When  such  is  done,  however,  the  nac  in  my  oxporience  generally 
rafillB,  and  I  beticvo  time  iH  gained  in  the  end  by  at  diico  making  a 
free  iiirisiim  into  the  sac,  turning  out  the  clotH,  Nceiiring  any 
bleeding  visjsel  tliat  may  be  seen,  mid  iillowing  thi!  wound  to  lipal 
by  granulationii.  In  long-standing  cnsos.  and  eK]>e('iallr  when  tho 
walls  arc  much  thickened,  this  ti-catmont  is  clearly  indicntcd,  but 
if,  on  Injing  the  sue  opun,  the  walls  are  found  of  cartilaginous 
uoiiHistoncy,  {x-rhaps  ealcdfied,  and  tho  patient  is  old  or  broken 
down  in  couittitutian.  tixdsiun  of  the  toutide  i^  then  calleil  for,  as 
Otherwise  long- con  tin  ued  HUppunition.  which  may  terminate  in 
exhaustion  and  death,  may  ensue.  Where  supiiuration  has  oc- 
curred, a  free  incision  should,  under  any  circumstancoi).  at  onii>  be 

AOUTE  IXFLAMMATION  OF  THE  TESIICI.E  i»  gpnerally  spoken  of 
as  orthilit,  or  as  tyidiilymitia  according  as  the  body  or  the  epididy- 
mis is  primarily  or  chiefly  affected. 

tVdUM. — Gonorrhoea  is  tho  most  frequent  cause;  but  injury  of 
the  testicle,  or  irritation  of  the  prostatic  urethra,  as  from  the  tying 
in  of  a  catheter,  or  from  the  impaction  of  a  calculus  or  fragment  of  a 
calculus,  are  not  imrommon  causes.  Orchitis  sometimes  occurs 
during  an  attack  of  mumps,  and  is  then  said  to  be  due  to  meta- 
stasis. It  has  also  been  attributed  to  the  use  of  sti'ong  inje<-- 
tioiis  for  the  cure  of  gonoi-rlura.  How  inflammation  of  the  tostirle 
in  induced  by  the  irritation  of  the  urethra  is  a  disputed  question. 
It  is  variously  taught,  however,  that  it  is  duo  to — 1.  inflam- 
mation spreading  along  the  vaH ;  2,  reflex  irritation ;  unil  3. 
metostflHis, 

/^((Ao^w///,— The  walls  of  tho  tubtdes  and  the  intortubular  con- 
noctivo  tissue  l>ecomo  infiltrated  with  inflaminatoiy  ]ir(>diicts.  and 
the  tubules  flllcd  with  desijuamated  ejiithelium.  ReHohitiim  usually 
oeuui's,  leaving  the  testicle  little  or  not  at  all  imiiuinil  I'ither  in 
structure  or  functiim.  Su{)iiuration,  however,  is  occiifionally 
indui«d;  and  when  the  epididymis  is  chiefly  iiivolvcil,  the  inflam- 
matory material,  in  plai«  of  being  alworbeil  may  lie  con¥crt<Ml  into 
fibrous  tissue,  which,  suliseiiuently  contracting,  may  cause  obstruc- 
tion of  the  tubules  of  tho  epidiilyniis.  Sitch  may  l>i>  known  to 
have  occiUTcd  by  the  presence  uf  n  small  h.aiil  lump  in  the  region 
of  tho  globus  minor  or  major.  An  elfusiou  of  fliiiil  into  the  tnnii-:i 
vaginaUs  {ii^uU-  hyilnirrh)  is  very  runnniin.  but  more  so  in  e)«didy- 
mitis  than  in  on-hitis,  because  the  viw'cial  layer  of  thi>  tunica 
vaginalis  i»  in  contact  with  the  inllaincd  tis^^uc  in  the  former  <'ase,  i 
but  is  HC)Kii-atcil  from  it  bv  the  thick  tunica  albuginea  in  tba^ 
latter.  1 

iSiV/HS.— In  a  well-marked  case  there  is  intense  jwin  in  th^ 
testicle,  with  a  dragging  or  aching  pain  in  the  groin  aM  v\V«v?,  '»3o« 
course  of  the  cord.     The  testicle  is  swoWew,  an4  K-KA\tt\«As?i-i  ^^-vAb 
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When  such  is  done,  however,  the  sac  in  my  experience  generally 
refills,  and  I  believe  time  is  gained  in  the  end  by  at  once  making  a 
free  incision  into  the  sac,  turning  out  the  clots,  securing  any 
bleeding  vessel  that  may  be  seen,  and  allowing  the  wound  to  heal 
by  granulations.  In  long-standing  cases,  and  osjKJcially  when  the 
walls  are  much  thickened,  this  treatment  is  clearly  indicated,  but 
if,  on  laying  the  sac  oi>on,  the  walls  are  found  of  cartilaginous 
consistency,  perhajis  calcified,  and  the  patient  is  old  or  broken 
down  in  constitution,  excision  of  the  testicle  is  then  called  for,  as 
otherwise  long-continued  suppuration,  which  may  tenninate  in 
exhaustion  and  death,  may  ensue.  Where  suppuration  has  oc- 
curred, a  free  incision  should,  under  any  circumsttmces,  at  once  be 
made. 

Acute  inflammation  of  the  testicle  is  generally  spoken  of 
as  orchitis^  or  as  epididymitis  according  as  the  body  or  the  epididy- 
mis is  primarily  or  chiefly  affected. 

Causes. — Gonorrhoea  is  the  most  froqiient  caiise ;  but  injury  of 
the  testicle,  or  irritation  of  the  prostatic  urethra,  as  from  the  tying 
in  of  a  catheter,  or  from  the  impaction  of  a  calculus  or  fragment  of  a 
calculus,  are  not  uncommon  causes.  Orchitis  sometimes  occurs 
during  an  attack  of  mumps,  and  is  then  said  to  l>e  due  to  meta- 
stasis. It  has  also  been  attributed  to  the  use  of  strong  injec- 
tions for  the  cure  of  gonorrhoea.  How  inflammation  of  the  testicle 
is  induced  by  the  iiritation  of  the  lu-ethra  is  a  disputed  question. 
It  is  variously  taught,  however,  that  it  is  due  to — 1.  inflam- 
mation spreading  along  the  vas ;  2,  reflex  irritation ;  and  3, 
metastasis. 

Patholo(ffi. — The  walls  of  the  tubules  and  the  intertubiilar  con- 
nective tissue  become  infiltrated  with  inflammatoiy  products,  and 
the  tubules  filled  with  desc^uamated  ei»ithelium.  Resolution  usually 
occui-s,  leaving  the  testicle  little  or  not  at  all  impaired  either  in 
structure  or  function.  Su]>pui-ation,  however,  is  occasionally 
induced;  and  when  the  epididymis  is  chiefly  involved,  the  inflam- 
matory material,  in  place  of  being  absorbe<l  may  be  convc^ried  into 
fibrous  tissue,  which,  subsequently  contnicting,  may  cause  obstnn;- 
tion  of  the  tubules  of  the  epididymis.  Such  may  be  known  to 
have  occiirred  by  the  i»resence  of  a  small  hanl  lump  in  the  region 
of  the  globus  minor  or  maj(»r.  An  effusion  of  fluid  into  the  tunica 
vaginalis  {dcuic  hydrocele)  is  very  common,  but  more  so  in  epididy- 
mitis than  in  orchitis,  because^  the  visceral  layer  (»f  the  tunica 
vaginalis  is  in  c^)ntact  with  the  inflamed  tissue  in  the  former  case, 
but  is   separated   from    it  by  the    thick    tiuiica   albuginea  in  the 

latter. 

Siyiis, — In   a  well-marked   case   there   is   intense    pain    in    tlio 
testicle,  with  a  dragging  or  aching  pain  in  the  j^roiu  vv\\v\  \v\vw\vl  "^^xv^ 
course  of  the  cord.     The  testicle  is  swoWew,  v\w(\.  v>y.v\\>AA\.v.\N  Vw^vix 
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nil  hanilliiig ;  tlie  card  feels  sligliUy  thickenoii;  imil  tho  Hkin  of ! 
s<-i'otiim  is  (dleinatoiis  and  of  a  diisky-rnd  rfiluTir.  When  thA 
ttuninintioii  taiif  on  the  epididymis.  t)ii>  puiii  und  swelluig  will  b> 
chiefly  confined  to  the  lower  and  back  part  of  the  te!itic^«— Uir^ 
regiiun  of  the  opididyiuie — nnd  fluid  will  ofl«n  b<>  detoftnd  in  tlw 
tunicfl  vuginniia.  1'be  diKchar^,  if  the  inflanunntion  of  thf 
testicle  occurs  during  Hn  attack  of  gonorrhtEu,  (^uendly 
or  becomen  lef«  \rh(>ii  the  inflammaticin  is  at  its  hoif^hl' 
Inctil  signs  are  often  accompamed  by  ehurp  febrile  disturbanc*, 
ruiwd  temperature,  furred  tongue,  nnuMa  or  even  vomiting, 
constipation. 

Trraljneul. — When  the  utlttt.-k  is  aoute,  rest  in  liet)  with 
twticle  flupportod  on  n  pillow  is  di>Bira1ile.  Hot  fomentatiatw, 
in  the  interrals  hot  linseed-meal  poultices,  applied  to  the  testii 
and  gi'oin,  frivo  the  niost  ivlief ,  IntemaUy  a  brisk  purgt>  should  bn 
given  at  the  onset,  followed  by  saline  lasativt^B  and  i^mall  do>te«  of 
antimony.  If  the  pain  is  very  severe,  opium  may  be  pveii :  or  n 
vuin  of  the  scrotum  opened ;  or  the  tunica  vaginalii  or  tt>«ticl« 
punctured  to  relieve  tension  either  with  a  needle  in  neventi  plans 
or  with  a  tenotomy  knife.  If  suppuration  occurs,  u  fr»^  iniiMon 
should  bo  made  to  let  out  the  pus.  In  subacute  nttocka,  wherit  tlw 
putient  is  unable  to  leave  his  work,  ii  siisiienwiry  banilaf(c    " 


« 


ThP 
mc*.       I 

i 

tide       I 


enttlw       I 

M 


('hhosic  inflammatios  of  thn  l^-HliL-le  may  be 
thi?  acute  dinBHse;  or  it  may  begin  iis  ii  chronic 
affection,  and  like  the  acute  form  may  involve  cither  the'  hridy 
the  testicle  or  the  epididymis,  or  both.  Tho  two  chief  i^umm 
i-hronic  inflammation  are  undoubtedly  ityptulie  and  tuUircie ;  hul 
it  may  occur  <juit«  independently  of  oither  of  these  afleilionii,  And 
should  then,  for  the  inke  of  distinctioii.  be  calleil  -implr  thrimtt 
••rrhilU  or  epidiil^iiiti:  The  tyiihiliti''  nnd  lubrrfulur  foruui  «» 
demribed  wparntely  under  thoae  hetuK 

Higii: — The  testicle  appears  onlarged,  nmrioth,  Inlimilly  (lotn- 
pmaand,  e};^8ha]icil.  bonl,  heavy,  and  poinfid  on  pmwniTv;  the 
tmticular  Neiiiwtioii  is  not  loot ;  the  vue  is  hut  slightly  thickonn) ; 
the  tktn  IB  non-BdhetT.<nt.  and  the  ejjidid^yniis  (oscept  when  the 
dieenve  i>-  lti[iit<'d  Ui  that  part)  is  not  dit^ingnifhable  from  the  body 
nt  the  organ.  In  rAroniV  rpiiliilgmiliK  an  induratMl,  ]MUnfnl,  and 
tonder   lump    in    felt  in    th«    situation    of   th«   globu«   minor  nr 

Trrtitmriil.—Mt^niiry  or  iodide  of  potaiwinm  nhould  Iw  ipv*^ 
inttimally,  and  Htnipptng  applied  tu  the  Dnlargi<d  nrgnn  whm  tim 
Uiity  i"  chiefly  afTectctl.  In  chronic  epiditt\initis.  in  additiim  tn 
internal  n-mediof,  intuiction  with  ntorcnrinj  ointment  may  he  nt 
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1)  h  t  or  strumo  is  sarcocele  «  anou'ily  bcl  evod  to  clopo  d  up  n 
thf  prewei  co  of  the  tuber  le  bar  Huh  or  upon  a  hro  c  nflamma 
t  on  n  a  Rtrumo  b  subject  nud  to  begin  either  as  a  t  berc  hir 
aSect  on  n  the  utertubular  connecti  e  t  s.  uo  or  as  a  atarrhal 
nflammnt  o      n  the     t«n  r    f  the  t  1  ulea 

P  thof  y  — Opportun  t  ei  f  r  o^um  n  ng  the  te  t  ele  n  the  early 
st  gea  of  t]io  liaease  nro  uot  commo  Hence  the  uncortointj 
a  to  the  r  gin  and  exact  nature  of  the  nfla  n  ntion  Typ  cal 
nodules  of  tubercle  how  er  havebeenf  u  d  anl  tubercle  ba  Ih 
have  been  demonstrated  o  thor  n  sect  ons  of  the  o  pin  or  when 
tew  n  number  aft«r  cult  ato  The  d  sease  genorallj  b^  e  m 
the  ep  didym  h    and  thence  ma    Bpread  to  the  body  of  the  ort,an 


It  ma}  ajso  extend  up  the  as  to  the 
prostate  and  thence  to  the  bladder 
and  even  to  the  ureters  and  k  d 
ne  e  lu  some  case  the  teat  le 
appears  to  be  the  starting  po  t  f 
a  gooeral  tulwrculo  h  n  ther 
n  erely  to  be  nvol  ed  n  c  mmon 
w  th  other  o  g<ins         the    general 


1 


ever  the  d  si  n^e 
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lizod  to  the  test  cle  a   1  no  ott  e 
man  fe  tation  of  t  bercie  occ  r 
the  bod)       The    nfla  nmator    pn 
ducts     nllltrati  ^    the    ej   1  dj  u   h 
and  teaticl     have  a  great  tonden 
to     ndergo    ■nscution    f     n  ng  the 
ellow    masses    of     heenv  Ixik    g 
I  atenal  ho     h  ratteisti       f  the 
luwaseCFig   ioi>) 

S9(— The  Iseaso  ix  mil  )m 
gins  very  insidioiwly  and  with  little  pum.  The  epidiil>inis.  ei<]w>- 
dallf  the  head,  and  later  the  body  nf  the  testicle,  are  found  en- 
luged.  The  tonticle  i»  iiKually  but  slightly  tender  on  hunilling, 
and  the  tcMticiilar  sensation  is  not  lost ;  a  hydroi-elo  may  be  present, 
or  part  uf  thi'  tunica  vaginalis  may  be  obliterated.  Snbsp<iiicnt1y 
the  cord,  especially  the  vas.  bccoini-s  thickened  and  the  skin  adhe- 
rent ;  whilst  still  later,  the  skin  may  give  way  and  a  ttinj;ii>'  com- 
posed of  the  infiltrated  tubules  protrude,  or  a  disclna'ging 
produced.  The  vosiculu'  aeminales  or  ])ro!itnte  may  now  If  felt 
enlarged  on  examining  by  the  rectum,  and  bludilcr  or  urinary 
troubles  may  set  in  ;  whilst  symptoms  of  tuljorcle  in  the  lun 
larynx  or  other  organs  way  supervono  and  the  patient  succumb 
tubercular  disease.  At  other  times  no  constitutional  si^e 
themselves,  and  the  patient  may  compVetiA'^  tet^v^t. 


felt 
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Dlfif/hosis, — From  syphilitic  orchitis  it  may  generally  be  dis- 
tinguished by  the  oiilargement  of  tho  epididymis,  thickening  of 
the  cord,  adhesion  of  tho  skin,  enlargement  of  the  veaiculje  semi- 
nales,  and  concomitant  signs  (»f  tubercle  elsewhere. 

Treatment. — In  the  early  stages.  ]>efore  the  vas  or  vesiciilap 
seminales  have  bec(»me  involved,  some  Surgeons  advise  the  removal 
of  the  orgjin  for  the  purj)ose  of  preventing,  if  possible,  gf>neral 
diss<>mination  of  tlie  disease,  and  where  both  testicles  are  affected, 
even  tlie  removal  of  both.  Others,  however,  rely  on  constitutional 
treatment,  and  only  advise  tho  removal  of  the  testicle  should  it 
become  dtjstroved  bv  the  dis<'aso.  If  the  vesicuhe  seminales  are 
found  aife(;ted  in  the  early  stages,  or  signs  of  tul^erclo  are  discovered 
in  other  i)arts,  the  testicle  sliould  of  coiu'se  on  no  accoiuit  be 
excised.  The  rnn^titutitinal  treatment  is  that  already  described 
under  Tubercle  (p.  4()).  The  loml  treatment  consists  in  suspension 
of  the  organ,  avoidance  of  horse  or  other  violent  exorcise,  and 
recumbency  during  an  exacerbation  of  the  inflammation. 
Should  the  tubercle  soften  and  suppui-ation  occur,  the  abscees 
must  be  opened  and  the  wound  dressed  with  iodoform  or  other 
antiseptic.  If  intractable  siniises  remain,  they  should  be  scraped 
with  a  Volkmann*s  spoon.  If  a  fungus  forms  it  will  frequently 
recede  undcT  rest  in  lied,  cleanliness,  and  tho  application  of  a 
stimulating  ointment  or  of  iodoform.  Should  the  testicle  bet^ome 
complet<'ly  disorganized  it  had  l>etter  be  excised. 

SypiiiLiTic  DISEASE  OF  TiiK  TESTICLE  occurs  diuing  tho  late 
secondaiy  and  tlie  tei-tiary  stages  of  syphilis.  Pathohn/tf, — The 
lesion  in  the  earlier  stages  of  syphilid  usually  takes  the  form  of  a 
small-cell-infiltration  of  the?  intertubuhir  connective  tissue ;  in  the 
later  stages,  of  distinct  gummatous  niafwes,  I'esembling  gummata 
in  oth«a*  situations.  The  IkmIv  of  the  testicle*  alone  is  usuallv 
afTectefl,  and  though,  in  some  instances,  st/pftifitir  rpiiiiift/tttiti€  is 
nu't  with,  the  cord  and  epididymis  gtmoiiilly  esca[H».  In  the 
s<»cj)ndary  stage  ]>oth  testicles  may  l)e  implicjitiKl,  either  simul- 
tanf'ously.  or,  as  more  often  haj)p«*ns,  <mo  after  the  other,  the 
dis(»as4»  heio,  as  in  other  wcondary  uffictions,  manifesting  its 
tendency  to  1m?  symmetrical.  I'ndtT  ai>proj)riat«»  treatment  tho 
small-ri'll-infiltrati<ni  may  In*  completely  absorl)e<l,  leaving  tho 
testicle  apparently  little,  if  at  all.  aiYeete<l;  or  it  may  undergo 
iibroid  changes,  and  the  sulisi'tjuent  shrinking  of  the  fibrous  tissue 
pi-oduce  more  or  less  atroi)hy  of  th«*  organ.  But  it  si^ldom  breaks 
down  and  suppurat(»s  as  the  gummatous  fonn  in  patients  with 
undermined  constitutions  is  ajit  to  do.  In  th«»  teiliary  afPectiou 
ono  testich*  onlv  is,  as  a  nile,  involved,  the  asymmetrical  character 
of  tertiary  syphilis  Inking  thus  lKjrn(»  out.  The  gunmiatous 
masses  may  ch'ar  up  under  treatment,  but  when?  the  constitution 
is  jwjMircd   they  arc  liable  t^)  Vm^vjiV.  \\v%^\\  v^wd  v^uwiu^te.    The 
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typical  appearance  of  a.  gtunniatous  teHtJcIc  on  section  is  soen  in 
Fig.  3611.  The  organ  is  occupied  by  large  jcllowiMh- white  noduloa 
of  a  tough,  fibrous,  aon-vascular  material ;  somo  of  the  gummata 
are  distinct ;  the  remainder  have  eoaleacpd  into  a  uioea  which  oc- 
cupies the  anterior  purt  of  the  organ.  A  loose  fibroid  tissue, 
which  is  very  vascular  and  of  a  pink  colour  in  the  originnl  specimen. 
siUTounils  and  separates  the  nodules. 

Hifiiit. — Syphilitic  disease  is  very  insidious  uud  painless  in  its 
onset,  the  testicle  often  attaining  some  size  before  the  imtient's 
attention  is  directed  to  it.  The  testicle  is  enlarged,  very  hard,  not 
tender  on  handling,' and,  as  a  rule,  absolutely  painless-  the  tes- 
ticular sensation  is  completely  lost :  the  skin  is  not  involved,  but 


T  the  swelling.  The  signs, 


appears  natiiml.  and  isfrecly  moveable 

however,  vaiy  r^omewhat  aceonl- 

ingtothcstigeof  syphilis  at  which 

the  testicle  is  affected    Thus  in 

the  secondary  stages,  the  testicle 

is  smooth,  oval,  and  often  later 

ally  comprewwl ;  in  the  tertiary 

nodular  and  irregular    and  the 

tunica  vaginalis  frequenth  con 

tains   fluid   {rni/iiml    hii<lriirrl  ) 

In  the  secondary,  usualU   lH>th 

testicles  arc  affecte<l     m  the  tcr 

tUry  often  only  one      In  tho 

tertiary,  moreover,  the  gummata 

in  neglected  cases,  or  where  tho 

cnnstitution  is  iindennined,  liiay 

lu-eak  down,  tho  skin  bei'Oino 

involved  in  the  inflammation  and 

give  way,  and  a  sore  having  the 

characters  of  a  tertiary  syphilitic  ulcer  result.    More  rarely  a  fungus 

may  protrude.    Tho  charactew  of  the  secondary  and  tertiary  disease, 

however,  often  mei^  into  each  other,    A  syphilitic  testicle  may  have 

to  be  diagnosed  from  simple  orchitis  and  from  tuberirulur  disease. 

The  freedom  of  tho  coi'd  ond  epididymis,  the  alisence  of  all  pain 

and  tenderness  on  handling,  the  loss  of  testicular  sensation,  the 

hardness    of    the    organ,    tho    non-implication   of   the    skin,    tlie 

presence  of  a  vaginal  hydrocele,  the  history  of  sj-philis.  tho  fact 

that  the  patient  has  not  hud  gonorrhtea  or  a  previons  attack  of  m-ute 

orchitis,  nor  reciiived  an  injury  to  the  testicle,  and  tho  absence  of 

signs  of  tuben*le  in  other  organs,   point  to  tho   disonse  being  of  a 

syiihilitic  origin.     It  must  not  be  foi^ittun,  however,  that  syphilis 

may  occur  in  a  strumous  subject ;  and  that  the  characters  of  Ihe 

two  affections  may  then  be  more  or  less  combiived. 

TrnitMfHt.— The  earMer  the  testicle  ib  aHwAci  m  ■**  wi-«^*e  «' 


F[a.  3flO.— S;|ihllilic  lestic-lo.  Uum- 
matoua  varict)'.  (St.  Ibi-tbolomev'* 
HospiUl  Mtueum,) 
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(H»iHtituticinnl  Hj'philJH,  the  more  marlced  will  be  the  effect  of 
iiicmm,- ;  thi>  Inter,  of  iodide  of  potnnuum.  Often  the  beet  racultn 
iirp  obtniiiwl  from  the  two  ilnigs  comljincd.  Lomlly,  th*  twtide 
iiinj-  be  merclj-  nus])etirteil ;  or  it  may  be  ntrapped  in  the  iiariiw 
t>ta{r<!s  with  udvHiitngt-.  Any  fluid  in  the  tunics  vaginalis  will 
commonly  \m  nbi'OTlH'd  during  the  treatment,  though  sometime* 
tu]ipiii(;  mny  Ih'  rcijiiiro*).  Shnuld  the  fkin  give  wiiy,  and  an  ulcer 
lie  pi'odiici'il,  it  tih'iulil  be  treated  like  other  syphilitic  ulcers.  In 
mro  inittaiiMH.  whore  the  ti^cln  in  totiilly  diHorganizett,  extirpa- 
tion may  N-conie  iicccHsai^-, 

KsciiONDitiiMATAOKCARTiLAOixovH  tumountof  the  t«aticle  arp 
very  nire,  A  liraiiiliful  exnmiile.  however,  Ih  Hhown  in  the  ac- 
romiHinyiriK   illmttnitinn  {Vif^.  IKll).      They    may  l>e    known   bv 


tri'iittiir-nt. 

SlALHiNAXT  HEflKAMF.  Ill 
f.inii  of  rouii.l.<..lM  «ir 
circinomii :   but.  without 


their  exti-eiLif  Imnlin'ss.       Hi'mov.d  cif  th.-  tfwtiile  ir*  the  pniper 

^STiri.K  p-iienilly  orcun«  in  the 
)ii'  mn'ly  in  the  form  of  wift 
si'iipinil  cxiiiiiinution,  the  two 
dihi'iLM'n.  c'ii-ii  on  Kix-ticin,  uu-  i>ft''n  iiiiiti'  inilixtin^juitihable. 
Siirciiiriii  lie|;i]i!<  in  thi'  inti'iluhiibir  counci-live  titviie.  iiud  moHt 
f  11  fluently  o[-<-n]-:<  iu  I'iirly  lifn :  ciin-inoniii  in  the  tnlnileN,  on  a 
jii'olift'nitiiin  »f  thi'  I'jiitlK-lijil  lining,  mid  is  uiiMt  ciiminiin  after  the 
jN'riixl  of  laiililli'  lip.'.  In  Kith,  tbi-  IhhIv  of  the  ovjpm  is  priinitrily 
iiITi'i'tiil.  iind  nil  iliftiui-tion  l>i-tw>H'ii  it  and  tlie  epidiilyniix  id  Mxm 
limt.  Shop  effusion  into  the  tunini  viijriimbH  may  at  first  owur; 
the  two  HurfatcM,  Iwwever,  rapidly  bwunic  adherent,  the  xkin  u 
implicat«l,  and  a  fun|>ating  maHH  protnidea  externally.  The 
lumbar  /rlatidn  arc  gcneraUy  i\ttcc**A.  ftws  m^ma\  (ivlVj-  \) 
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invulved  after  tho  skin  has  been  Teoctted.  In  a  typiisl  case  (Fig- 
3>i-2)  the  growth  appears,  on  ttection,  like  a  raasa  ut  bium-matter, 
blotuhod  in  pla<»B  with  blood;  whilst  fibrous  hnnds,  the  remains  of 
tho  traboculae  testis,  are  generally  seen  traversing  the  growth. 
MossCB  of  cartilago  are  often  found  iu  the  sui-couiata,  und  cystM, 
sometimes  containing  intiucj'etdo  growths,  are  not  uncommoa 
('7/rfic  mriMina).  The  diseanu  formerly  described  as  cj-stic  sareowle 
would  generally  appear  to  be  of  such  a  nature. 

Sigiie. — Tho  swelling  is  at  first  generally  unilorra,  smooth, 
clastic  or  tense,  and  hard,  and  no  distinction  between  the  body  and 
tho  ejudidymis  can  bo  made  out ;  but  lat<>r  the  cord  becomes 
thiekened  and  the  luinbar  glands  enlargail,  and  the  tumour  may 
feel  hani  in  one  place  and  soft  in  another. 
Ultimately  tho  skin  becomes  adherent, 
gives  way,  und  a  fungating  mass,  cuveiixl 
with  a  saniouH  discharge,  protrudes. 

IHayiinais. — Tho  rapid  growth,  largo  ' 
size,  and  more  or  less  globular  shape  ot 
the  tumour ;  the  lancinating  pain  ;  tho 
implication  of  the  skin  and  lumbiir 
ghiiids  ;  tliu  cnlai^eineiit  of  the  si^rotul 
veins ;  the  jcotrusiou  of  a  bleeding 
fungus;  and  later,  tho  constitutioual 
cachexia,  will  indicate  malignancy.  In 
the  early  stages,  however,  a  puncture  or 
even  an  exploratorj-  incision  may  be 
necessary  to  distinguish  it  from  chranic 
oi-chitis,  ha-matocelo,  and  syphilitic  orchi- 
tis. Thus,  in  inuliguant  diseoso,  arterial 
bloud  will  generally  flow ;  in  h:ematocelc>, 
u  chocolate  -  colouri'd  fluid  containing 
htematiii  ciystals  and  broken-down  blisid  .inacum.] 
corpuscles   will   uscaiw;    and   in   chronic 

uii-hitis,  whether  simple,  syphilitic,  or  tubercular,  nothing  lieyoml 
lierhaps  a  drop  xr  two  of  blood  will  bt;  withdrnwu  by  the  cannula. 
At  times  a  piei-e  of  the  growth  may  come  away  in  the  i-nd  of  the 
cannula,  und  a  micmscopioal  examination  of  tliif  will  turthiT  aid  iu 
tho  <lingniisis. 

Trtatiiu-itt. — Tnless  tho  ghmds  am  much  uffeitiil,  the  cord  is 
thiokoncd,  and  gii.-at  cmaciatiun  or  oache.Yin  is  present,  with  signs 
of  the  discaw  in  the  intenial  organs,  excision  of  the  t>'sticle  shoulil 
be  perfonncd.  'When  this  apjwuuv  undesirable  from  the  ilIhixc- 
mentionod  retiMinn.  all  that  ran  W  done  is  to  pve  opium  to  rr'liovi; 
jHiin  and  t^mtcs  to  ke(-p  nji  the  Kenerul  heultii.  und  to  apply  suuiu 
disuitecting  lotion  to  remove  the  fu'tor  attending  tta  'i»i\^<\ftJt 
mass.     After  removal  of  the  testicle  tin  eatVj  wiOAitwyi*;  vA.  "^s 


Fin.  362.— Soft  carciDoniH 
o(  tbc  testicla.  {St. 
IkirllioloniewH  Huapital 
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(liHoiisc  in  tho  iyiii]>liatie  glands  or  in  the  internal  oi'gaiitf  is  onlj  too 
probable. 

Excision  of  the  testicle. — ^Tho  iwirtt*  having  been  shaved, 
make  an  incision  over  tho  j^rowth  from  the  external  abdominal  ring 
U)  tho  bottom  of  the  scrotum.  Free  the  cord  from  itw  connections, 
and  having  clami>o<l  and  divided  it,  enucleate  the  testicle  with  » 
few  touches  of  tho  knife,  taking  care  not  to  cut  through  the  scrotal 
soi)tuni,  and  sr)  remov(»  th(j  other  testicle  at  the  same  time,  a  danger 
iM'st  av()id(Ml  by  j^iving  the  sound  testicle  into  tho  charge  of  an 
assistant.  Next  tie  tho  spermatic  ai-tery  in  the  stump  of  the  cord, 
and  tho  rrcniast^Tic  and  dofen'ntial  arteries,  if  seen  ;  and  ha\'in^ 
sccurotl  tho  cord  by  a  Si>onciT  Wells'  forceps  in  order  to  prevent  it 
slipping?  into  the  inguinal  canal,  loosen  the  clamp,  and  tie  any 
otlior  voss(?l  that  may  then  bleeil  before  finally  releasing  it. 

Atrophy  of  the  tostido  may  Ik?  sun  ply  the  result  of  old  age; 
or  it  m:iy  hv  dm?  to— 1,  inihimmation.  esjKJcially  that  occurring 
during  an  attack  of  mumi)8  ;  2,  interfer(;nce  with  its  blood  supply 
as  from  tho  compr<»ssi<ni  of  the  siKirmatic  arterj'  by  a  new  growth 
or  aneurysm  ;  .'5,  obstruction  io  the  venous  ix»tum  as  in  varirot^ele ; 
4,  direct  pressure  on  the  organ,  iis  by  an  old  hiematocele,  or  by 
the  abdominal  muscles  or  by  a  tiiiss  when  the  testicle  is  retained 
in  tho  in^niinal  canal. 

NEruALOiA  of  the  testicle  is  ocwisionally  met  with,  but  piiin  in 
tho  tosti<"le  should  not  be  ])ronounced  neiuidgic  till  the  variom* 
diseases  of  the  kidney,  roctum,  bladder  and  ])n»statc,  which  may 
give  rise*  to  reflected  j»ain  in  the  testicle,  have  been  excluded. 
When  no  caiiso  for  the  i»ain  can  be  diHcovei"e<l,  the  urdinaiy 
neuralgic  remedies  should  be  given,  although  the  proKpoct  of 
success  from  thoir  use  is  not  great. 

Het.vin'EI)  tkstu'LE.  \on-descent  of  the  tt^sticle  is  said  to  be 
due  to — 1,  the  formation  of  adhesions  in  any  |>art  of  its  courne  into 
the  scrotum  ;  li,  disproportion  betwwMi  the  size  of  the  testicle  and 
the  alnlominal  rings;  3,  paralysis  of  the  gubeniaculum  testis;  4, 
too  shoit  a  condition  of  tho  s])ennatic  coi'<l;  and  Ti,  malfonnation  of 
tostido.  Thus  the  union  lK»twei»n  the  vjik  deferens  and  the 
testicle.  /.^.,  tln»  union  of  the  Wolffian  duct  and  the  portion  of 
blastema  from  which  the  Inxly  of  the  testicle  is  develoixnl,  may  n*it 
occur,  and  the  vas  des<'<>nds  alone.  'Hie  testicle  may  be  retained 
in  (me  of  three  situations,  viz.,  1,  in  tho  abdominal  cavity;  2.  in 
the  inguinal  canal ;  and  .'{,  juiftt  outside  the  external  abdominal 
ring.  Jn  tho  two  latter  situations  it  is  oft4'n  associateil  with  a 
conp'nital  In-riiia. 

Trttitiutnt.  In  tho  ///v</  situation  n<»thing  can  be  done.  In  tho 
thii-'l,  tho  testicle  should  l>e  coax^nl  into  the  scrotum  by  gentle  and 
oft-repeate«l  manipuhilions,  and  a  tnis»  with  a  <-sha]>ed  pad,  the 
arms  of  the  <  (embracing  the  testis,  av^lkxL  over  tho  inguinal  canal 
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should  thura  be  eignn  of  a  hornta.  If  this  tnuM  does  not  keep  up 
tho  hernia  the  Umtia  had  bettor  be  removed  and  the  canal  and  ring 
clutted  by  auturo.  In  eome  iuutancoD  tho  curd  ma;  bo  elongated 
sufficiently  to  allow  tho  teatk  to  be  placed  in  the  ecrotum  by  dutach- 
iiig  the  globus  minor  from  tho  budy  of  tho  organ,  and  tlius  turning 
the  testis  upside  down.  Tho  sac  of  the  homia  may  then  be 
removed  and  tho  canal  and  ring  closed.  When  the  testicle  is 
retained  in  tho  inguinal  canal,  tune  should  bo  given  it  to  dciM'cnd, 
and  a  tni89  apjiliod  if  possible  over  the  internal  ring.  Hhould  it 
not  descend  an  the  child  grows  older,  tho  question  of  its  removal 
muHt  be  raised,  as  in  this  situution  atrophy  of  tho  organ  is  nearly 
Hure  to  ensuo,  and  it  is  liable  to  be  frequently  attacked  by  inflam- 
mation, and  to  b(<  ulToLtted  by  malignant  disease.  Moreover,  it 
exposes  tho  patient  to  tho  riuks  of  hernia.  In  some  casus,  however, 
it  way  be  returned  into  the  abdomen,  and  kept  there  by  a  tmas,  or 
by  closing  tlio  cuuul. 

SiiKoicAL  Diseases  of  tue  Feii.u,e  Uesifal  Obuaks, 

D13E.UJE8  OF  THE  VUIA'A. 

Adhf^IOM  of  TIIK  LAniA  MAJOBA  sometimes  occurs  ai4a  con- 
genital aifection.  The  labia  should  be  sei>arutcd  by  forcibly  draw- 
ing them  asunder,  with  the  assistitnco,  if  nfcessary,  of  a  probe,  and 
n  piece  of  iodoform  gauze  placed  between  them  to  prevent  ro- 
adhesion.  If  neglccteil.  it  may  be  a  source  of  inconvenience  at 
puberty.  'Jlio  parts  arc  then  mure  firmly  adherent,  and  may 
require  division  by  the  knife. 

Vulvitis,  or  inflammation  of  tho  vulva,  is  iii  adults  most  usually 
the  result  of  guiiorrha<H,  but  occurs  in  young  children,  from  other 
cauHes,  such  as  cidd.  injiu'y,  the  irritation  of  thread-worms,  &c. 
Mometunes  tho  sebaceous  glands  and  hair-follides  of  the  labia  are 
chiefly  affected,  (he  parts  then  itpprariiig  dothxl  over  with  tmall 
rotl  pimples,  and  later,  it  Huppuration  occurs,  with  smull  pustules. 
There  is  iisuilly  much  redness  and  cedcmu,  and  an  offensive  dis- 
charge. It  is  of  some  iiniiorhmi'o  to  recognisi>  the  fact  that  the 
disease  may  occur  in  children  from  simple  causes,  as,  auiungst  tho 
pour,  mothers  are  apt  to  think  their  chihl  hn.s  been  tampered  with. 
Treat meiit. —In  addition  to  tlie  removal  of  the  cause,  cleanliness, 
rest,  attention  to  the  general  health,  and  the  use  of  a  mild  astrin- 
gent lotion,  is  uU  that  is  usually  reiiuirnrl. 

AUBCFji.'j  occasionally  fidlows  inflammation  of  the  vulva.  It  is 
often  due  to  the  extension  of  inflammation  {gi'uerally  gwnorrhu'al) 
to  Bartholin's  gland,  or  to  su]i]>urution  in  a  Liliiul  cyst.  A  free  and 
early  incision  should  be  made  to  prevent  burrowing  of  pus,  w'  '  "' 
is  otherwiso  apt  to  occur,  leading  to  tho  formuXi'm  i-S.  tii»6< 
ti»tulie.    Should  thbse  form  they  8liou\d'\)e'W\4iv««A"3  s>v*'^- 
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Cysts  in  the  labium  are  generally  due  to  the  obstruction  oi  t 
mucous  follicle  or  the  duct  of  Bartholin's  gland,  its  the  rej>ult  «'f 
initiition.  Doniioid  and  st^bacseous  cyst^  are  more  rarelv  met  with. 
The  mucous  cysts  fjronerally  contain  a  glairy  fluid,  Aud  as  their 
walls  jiro  thin,  apiKuir  as  s(.»mi-translui*ent,  oval,  elastic  sweUings. 
They  ot'cusioniiUy  sui)purato.  Excision  of  a  jKirtiou  of  the  wJl. 
and  cauterization,  l)lugKi"g'  oi*  scTaping  away  tho  lining  membniDe 
t^>  ensure  liealinj;  fnmi  the  lK)ttom,  is  all  that  is  usually  necessarr. 
TuMOUKs. — FibroiiH  inmoura  arc  occasionally  met  with  in  the 
la])iuni.  Tli(\v  are  usually  of  tho  soft  variety,  and  often  contain 
myxomatous  elements.  They  aro  frequently  allowed  to  attain  a 
lar^e  size.  Removal  is  the  only  treatment  Ftitty  fnmvHr»  and 
mvri  aiv  also  mot  with  ;  narconmia  but  lurelv. 

EpithtUoina  is  not  uncommon,  and  may  gonorally  be  du^tiu- 
finished  from  venereal  warts  and  syphilitic,  tubercular  or  lupoid 
ulceration  by  the  surrounding  indumtion,  the  siuuous  and  evertwl 
iMlges  of  th(^  ulcer,  tln»  history  of  the  case,  tho  age  of  the  patient 
and  the  early  enlargement  of  tho  inguinal  glands.  l*^arly  and  wide 
rem(»val  of  tln'  >»:rowth,  together  with  any  ingiiinal  glands  that  mav 
be  fi'lt  <'nlar«r<Ml,  holds  out  tin*  only  prospect  of  suecetSiS  ;  but  when 
tlu'  ,i;rowth  has  attained  any  size,  a  nipid  recunvnc-e  in  but  too 
frejjuent. 

CoxDYLoMATA  AXi)  VKNEHEAL  WART8  ai^c  vciy  ci>mmou  in  thxf 
situation.  They  re<juire  no  special  description,  and  shoidd  I* 
tn.-ated  as  descrilxHl  under  Vnort-^il  Disvagra  hi  the  Mafr, 

I'urinrrs  may  dein^nd  on  vantms  causoH.  These  should  be 
M)u;;ht,  and.  if  ])os>iblr,  removed,  the  imtation  being  allaved  in 
the  meant ini»'  by  such  remedies  as  are  mentioned  under  Prtin'titf 
oni  -p.  iVH\), 

KLKriiANTiAsis  of  THE  LAiUTM  is  iiirc.  Like  the  sinular  «i«- 
dition  of  the  scrotum,  it  may  attain  a  large  si/A*.  It  mav  be 
r<'moved  by  the  knife,  or  In'tter,  as  the  hiemoiThage  is  free,  bv  the 
;;ahano-caut«'rv. 

Noma  is  an  infective  milammation  of  the  vulva,  attended  bv 
phagf'dii'nic  ulceration,  and  is  not  infixtiuently  met  with  in  the  ill- 
ft'd,  wi'akly  <*hil«ln'n  of  the  i>oor,  especially  after  the  exanthemata. 
Liki'  cancrum  oris,  it  i>rolKibly  dt.'pends  upon  the  presence  of  a 
spiM'itic  micro-or;:anism.     Jt  Iwj^ins  as  a  dusky-red,  indiu^tod  patch 
on  one  labium,  witli  much  swelling  and  uMlema,  and  spreads  rapidly, 
tin.'  j.'cnti'Jtl  parts  ofttMi  iM'romin;^  ;ran;;rent>us.     It  is  attended  with 
j^,.v,.n.  cniiKtitutitmal  dihtiu'bance,  whieh  soon  assuuLCs  the  t>'phuid 
ty]H>,  and  death  from  exhausti<»n  or  M>ptieiemia  fnMjuontly  ensues. 
The  tnntni'hf  shoidd  be  euerj^'tic.     The  atTtH't<.Hl  ]»irt  should  be 
Mra]HMl  with  a   Volkmann's  sp(M»n,  or  destroynl  by  fuming  nitric 
acid  or   the   cautery,  and  an  antiseptic  diessijig  applied;    whilst 
iiuid  nourisluueut,  sliiu\x]Lau\s>,  u\\'\■\\v^\\  A\vj\>li^Vvi  i\^\v  ^iven,  and 
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opium  wiutiously  adininisterod  in  doses  suitable  to  tho  age  of  the 
child.  Ill  iiiihlor  caspa  tho  iipplicution  of  bor»-glyceride  mnj- 
Buffice.  In  very  aovero  cases,  the  continuous  wiirin  bath  h«8  becii 
foiind  of  great  service. 

DISEASES  OF  THE  VAOISA. 

AciTTE  VA01MTI8  Ls  goneruUy  due  to  goiiorrhoja,  but  ii»«y  occur 
a»  thu  result  of  the  use  of  strong  injections,  the  introduction  of 
tonign  bodies,  cold,  and  tho  exontheinnta.  It  is  attended  with  the 
signs  of  in  Summation,  and  with  a  pi'otuse.  generally  purulent,  and 
sometimes  blood- stained  discharge.  There  is  jiain  ouuriuation  and 
defiecation,  and  tenesmus.  Tho  inflammation  may  spread  to  tho 
uterus,  and  thence  to  tlie  Fallopian  tubes,  or  to  the  urethra  and 
Dartholin's  ghmds.  Saline  pwgativoi*,  rest,  wann  hip-baths,  and 
cleansing  the  part  with  C'ondy's  lotion,  followed  by  astringent 
injections,  is  the  proper  treatment. 

TuuoUKS  of  the  vagina  are  rai'e,  and  require  no  special  notice. 

Cysth  of  tho  vagina  are  occasionally,  though  rarely,  met  with  aa 
the  result  of  the  distension  of  the  mucous  follicles  ;  and  others  oie 
described  as  originating  from  remnants  of  the  Wolffian  duct, 
or  from  tho  dilatation  of  lyiiiphatics.  Thoy  ahould  bo  treated 
by  the  excision  of  a  portion  of  the  cyst-wall,  combined  with 
eauteri/ution. 

Vehico-vauinal  fistula,  when  nut  due  to  malignant  disease, 
aro  gcoenilly  the  reault  of  sloughing,  consequent  upon  the  pressure 
of  the  child's  heiul  in  u  prolonged  or  instrumental  labour,  though 
they  may  be  occafdinmlly  prwluced  in  other  ways,  as  from  the 
iuipaction  of  a  foreign  body  in  the  vagina  or  urethra,  injury,  &c. 
Tliey  give  lise  to  incontiucticc  of  urine,  and  are  pnxluctive  of  gix'at 
inconvenience.  They  may  Iw  so  muill  tis  niert'ly  to  admit  a  probe, 
"V  nearly  the  whole  of  tho  ant^iior  wall  of  thu  vagina  luaj'  be 
destroyed.  Tlie  common  situation  is  just  Iwlow  the  neok  of  tho 
ut4>nui.  rr«(((««i(.— Where  the  tistub  in  vcrj-  small,  touching  it 
with  the  tu'tnal  cautery  may  succeed  in  closing  it ;  but  a  plastic 
operution  is  usimlly  ueceseur^'.  Tho  rectum  having  been  cleared 
by  au  enema,  the  jMtient  should  lie  placed  in  tho  lithotomy 
position,  and  a  duck-bill  s]>ociihuu  iiitrmlucwl.  The  edges  of  tho 
fistula  shouhl  then  be  pared,  aud  brought  togt^ther  with  silver-wire 
or  silk'Worm  gut  suture.  The  sutures  sh<juld  be  placed  sulficiently 
close  to  prevent  the  passage  of  urine  between  them.  A  good  way 
(if  tosting  if  thoy  are  close  enough,  is  to  inject  milk  into  the  bladder, 
so  that  should  any  escape  through  Ibe  fistula,  its  colour  wUt  make 
it  visible.  Smith's  needle  will  bo  found  verj-  convenient  if  wire 
sutures  are  used.  The  bladder  should  be  emptied  by  a  catheter  at 
r^ular  intervale ;   the  vagina  sj-rin^ed  out  '«y&   ko.  «.vi,'C'w«s^>^ 


Hulution,  and  duBto'I  with  powdered  iodoform  :  and  th"  Im' 
oimlined  for  a  week  ur  more. 

HEcro-VAOiNAL  FI8TUL*:  may  oocmr  ftom  caiwoH  wmilnr  to  those 
leading  to  tho  tosipo -vaginal  variety ;  they  are  also  somotime* 
fonjft'nitul ,  They  nre  coiniuonly  situutpd  just  within  tho  fntmnii! 
to  the  vuginn,  ood  may  he  closed  io  the  same  way  na  the  iretiicu- 
va^nnal  fietnhi. 

UtEBO- VESICA  I.   AST    ITTKRO- RENTAL    FISTCL*    lUfty    ttlso    OCCUT, 

but  are  too  rare  to  require  any  de*cription  here. 

Imperforate  htmen,  if  ovorlooked  till  after  puhiTty,  ib  u 
Berioiis  atTG<7tion,  bb  the  vaf^na,  tiiid  later  the  ul^nu  and  Fnllopinn 
tubes,  may  become  distended  with  the  retained  blood,  condition* 
known  respectively  a»  hifmafukol^it,  hivmido-tactni  mid  lurmuli— 
talpiiij:.  Jf  relief  ir  not  olitniiied.  enormous  distenmon  niny  octnir. 
and  the  tubes  or  uteriM  gire  woy,  Betting  up  peritonitiB.  Or  the 
hymen  itaolf  may  yield,  and  all  end  well;  or  sapnemin  uiny  occur 
from  putrofaetion  of  the  blood  and  absorption  of  the  eeptio  producta 
on  the  admistdon  of  air ;  or  septic  peritonitis  may  be  produced  by 
the  Buddon  alt«raticin  of  jiretwure  or  the  contrsetion  of  the  utenu 
causing  rupture  of  tbo  tubes  and  escape  of  fluid  into  the  peri- 
tonevim.  I'rpatmnil. — Before  jmherty,  divisiiin  or  exciBion  of  k 
portion  of  the  hymen  is  a  simple  and  safe  operation  ;  but  when 
dislenmon  ban  occurred,  it  ia  attended  with  gtvnt  risk,  us  if  a  free 
opening  is  mode  there  is  danger  of  peritonitis  from  the  si 
as  wbcn  spontaneous  rupture  takes  plaoo,  nnd  if  a  small  opt-ningJl 
made,  of  sapnemia  from  decomposition.  The  Hufeot  plan,  p«'  "^ 
is  to  make  a  small  opening,  and  to  keep  the  ]itute  oeepl 
iodoform  or  the  like. 

Malformations  of  the  v.ioiSA.— .ifjrj.'a  or  impfr/omtr  > 
The  vagina  may  bo  completely  absent,  or  divided  by  a  tr«nsvfaiw 
or  horizontal  septum.  'Hie  utnms  and  ornriee  may  also  bo  nbtwrnt, 
and  no  trouble  will  then  resull :  but  when  thtwe  hiv  prewot. 
simiinr  tt>gutt8  to  those  doscrilioil  under  )mperfomt«  hyrann  may 
follow,  Atresia  of  the  vagina  may  also  bn  duo  to  ailhenons  nr  tli« 
itrntmction  of  Hcalrirra  following  iilcsmtion,  Stc.  The  absoncn  of 
the  uterus  may  be  delunninMi  by  intriMliioiiig  a  catheter  into  tbo 
bladder,  and  the  finger  into  the  reetum,  when  the  two  will  h«  felt 
to  be  in  close  uppositioiii  In  such  a  c«»o  no  operation  ahoutd  be 
undertaken,  as  all  that  would  bn  ochievnl  would  he  to  open  the 
peritoneal  cavity.  Wlteri.'  thi*  utormi  and  ovaries  are  present,  and 
diKti'nnion  hae  ornimod,  if  the  vagina  is  only  partially  abmnt  an 
ritterajit  may  Ini  made  to  form  a  voginii  by  ilissccting  carefully 
through  the  tisinins  between  the  bladder  nnd  the  rertiim  in  tha 
direction  of  the  iih.  When  this  in  found,  the  jiarls  mtwt  then  te 
pnraiteA  from  re-wlhering  by  intrndix-ing  lamlnari*  ' 
tnquvnl  <li^lal  dxautiimiUons,  ftc.    '«\\Htis^iw>i*^tMii»p(wn4 
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absent  the  uterus  may  become  distended,  and  may  then  either  be 
puDctured  through  the  rectum,  or  in  some  instances  together  with 
tho  ovaries  bo  removed. 

C YSTOCELE  AND  RECTOCELE  aro  the  namos  given  to  a  prolapse  of 
tho  anterior  and  posterior  wall  of  the  vagina  respectively.  In  the 
former  the  bladder  of  course  protrudes  ;  in  the  latter  the  rectum  or 
the  poucli  of  Douglas  which  may  contain  some  small  intestine. 
Partial  prolapse  of  either  wall  is  a  frequent  accompaniment  of  ex- 
tensiv(^  ru])tures  of  the  perineum.  These  affections  generally  fall 
under  the  care  of  tho  Obstetrician,  but  at  times  the  Surgeon  may 
bo  called  upon  to  ])erform  a  plastic  operation  for  their  cure.  This 
consists  in  removing  a  portion  of  mucous  menibvano  from  the 
upper  or  lower  wall  of  the  vagina  as  tho  case  may  bo,  bringing  tho 
niw  surfaces  tog('thor  with  sutures,  and  keeping  the  bladder  empty 
with  a  catheter  till  finii  imion  has  taken  jilace. 

DISEASES   OF  THE   OV.VRIES  AND  FALLOl'IAN  TUBES. 

Ovarian  tumours. — Ovarian  tumours  may  grow  either  from 
the  ovary  itself,  or  from  the  broad  ligament,  and  may  be  either 
solid  or  cystic.  Amongst  the  solid  tum(^urs,  which  ai*e  nire,  carci- 
noma and  sarcoma  aro  the  most  common.  Amongst  the  cystic  the 
so-called  multilocular  cysts  are  most  frequently  met  with;  but 
other  forms,  as  the  imilocular,  the  dermoid;  and  the  parovarian 
cysts,  may  also  occur.  For  a  description  of  these  tumours  and  of 
their  pathology,  which,  at  the  best,  is  but  imperfectly  understood, 
the  reader  is  refen-ed  to  a  special  work  on  the  subject. 

Stfinptoms. — There  may  be  no  symptoms  at  first ;  but  as  the 
tumour  increases  in  size,  it  gradually  encroaches  on  the  space 
normally  allotted  to  tho  pelvic  and  abdominal  viscera,  giving  rise 
to  one  or  more  of  the  following  symptoms.  Thus,  from  pi-essure 
on  the  bladder  and  rectum  there  may  be  increased  micturition  and 
constipation ;  from  pressure  on  the  iliac  v(?ssels,  oodema  of  tho 
lower  limbs  and  genitals ;  from  pressure  on  thr'  sacral  and  lumbar 
plexus,  pains  in  the  back,  pudenda,  and  legs;  from  pressure  on 
the  stomach,  nausea  and  vomiting ;  on  tho  intestines,  diaiThooa  or 
colic^ky  pains  ;  on  the  portil  vein,  ascites  and  haemorrhoids ;  on  the 
kidneys  and  uretoi*s,  albuminous  and  highly-concentrated  urine, 
rich  in  urates.  J/ater,  as  the  tumour  extends  upwards,  there  will 
be  embarrassed  breathing  and  dyspnoea  from  pressure  on  the 
heart  and  lungs  ;  while  finally  emaciation  sets  in,  and  the  patient 
dies  of  exhaustion,  if  not  carried  off  by  an  intercurrent  attack  of 
peritonitis  from  rupture  of  the  cyst. 

The  i)hysical  signs  vary  according  to  the  size  of  tho  cyst,  and 
diagnosis  at  first  may  be  attended  with  some  difficulty.  But  as 
cyst  rises  out  of  the  pelvis,  and  the  abdomen  becomes  grad 
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distoiul(Ki,  the  condition  known  as  ovarian  dropsy  is  produced,  the 
))hysical  signs  of  which  somewhat  resemble  dropsy  of  the  peri- 
toneum {(tsrift's)  do]>en(liiifj:  on  visceral  disease.  In  ontrtan  f^rttjmjf 
tlio  a]).i(»m(Mi  is  dull  in  front,  resonant  in  the  flanks ;  .the  dulnesii 
is  not  alh'rod  by  i)osition  ;  and  the  distension  is  greatest  in  the 
hyi)o^astri('  and  uml)ilical  roj^ons.  Whereas  in  <i«cife«  the  abdomen 
is  resonant  in  front,  dull  in  the  flanks:  tho  dulness  is  altoretl  by 
])osition,  thr»  dull  flank  becoming  resonant  when  the  patient  is 
placed  on  the  o])posite  side  ;  the  distension  is  most  marked  later- 
ally :  and  the  circnmference  is  gitMitest  at  tho  level  of  the 
iiinbilicus.  In  both  a  percussion  wave  or  thrill  generally  exists, 
but  in  ovarian  disease  it  is  usually  limited  to  the  dull  area,  whilst 
in  as(!ites  it  is  jis  a  rule  felt  all  over.  In  ascites,  moreover,  there 
is  probably  other  evidence  of  the  visceral  disoiise  which  is  produ- 
cing the  droj)sy  ;  and  if  the  abdomen  is  punetiireil  the  fluid  will  be 
f()iu»d  to  Im?  of  a  thin  and  serous  (rhai'acter.  In  ovarian  disetiM? 
the  litems  is  iisnally  displaced.  An  ovaiian  tumour  may  aL«t» 
have  to  be  distinguisluul  from  ])regnancy,  tjnnimnites,  encysted 
dro]>sy  of  tbo  iM'ritrmeum.  tumoiu's  of  the  omentum,  subperitoneal 
cysts  and  tumom's,  fibroids  of  the  uterus,  jwdvic  hiematocele  and 
abscf'ss,  extra-uterine  pregnancy,  and  a  distended  bladder;  but  the 
differential  diagnosis  cannot  be  attemjtol  in  a  work  of  this  oha- 
iiicter.  Having,  howevei',  detenaine<l  that  tlie  tlis<»ase  is  an  ovoriau 
cyst,  the  next  point  to  make  out  is  whether  it  is  unilocnilar  or 
multilocular ;  tree  or  adherent.  The  muliilitcHhir  cyst  is  usuallv 
irrogiUar :  fhurtuation  is  absent,  or  moiv  marked  in  some  part^  than 
in  otlnTs  ;  and  there  is  no  thrill  or  fluctuati(m  wave  oi\  percussion, 
unless  «)ne  of  the  cysts  has  atUiined  a  })reponderating  size.  Tlie 
unihmiliir  cyst  is  smooth,  rounded,  ivgular,  and  elastic;  thn-tua- 
tion  is  IV'lt  <'(puilly  distributed  o\er  the  whole  of  tlie  dull  un^a.  Jf 
titllmiinn.^  ttrf  j.i'vsviit  the  cyst  is  fixed,  unless  they  take  the  form  <»f 
elongated  bands,  in  which  case  a  friction  rub  or  sound  may  \n>  M\ 
or  Ilea rd.  The  ulllbilicu^  moves  with  the  cyst;  lait  n«)  movement 
i«<dete»'tcd  on  examination  by  the  rectum  or  vagina.  \Hhtrf  arr  m. 
fii//ifsioii,<i  the  cyst  moves  on  respinition,  but  the  umbilicus  <bM«s  imt 
move  with  the  cyst,  and  the  cyst  is  not  foiuid  fixcnl  on  examination 
by  the  rectum  or  vagina.  Su<rh  ai-e  th(?  chief  ]M)ints  t<>  Ih»  attendt^l 
to;  but  often  the  signs  are  delusive,  and  when>  a  tunnmr  is  ex- 
l>ecti^Hl  to  be  of  a  unilocular  character  antl  fn»e,  it  may  Ik»  found  to  l»t» 
niidtilocular  or  solid  and  extensively  adhenmt  to  the  neighlx)iuinj^ 
pai-ts. 

Trttifmt  lit.  -  -The  t)nly  effectual  treatment  is  to  remove  the  tiuuour 
l>y  the  oj). "ration  of  ovariotomy,  an  operation  which,  though  for- 
merly attendetl  with  a  high  rate  of  mortality,  may  now  be  said  to 
Im.'  one  of  the  most  successful  of  the  major  operations  in  eurgerj-. 
Repeated  tappings,  and  tapping  and  injecting  with  tincture  of 
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iodine,  have  now  very  rightly  abiioHt  ceased  to  be  employed, 
iilthough  tapping  may  still  at  times  bo  called  for  under  exceptional 
rircuinBtuiicen,  which  cuuuot  licrn  bo  dixcussed.  Boforo  ovariotomy 
is  undoiijikeii,  however,  tho  [latifnt  nhould  be  very  carefully  pi*- 
]Hired  by  uttt^iitioii  to  tliu  boweli  ami  kidjii'yH.  any  congested  oou- 
flitiiiii  of  the  latter  bt'ing  reliuv«<l  by  aperioiitH,  diajihoretii^,  warm 
ImtliM,  and  the  adiniuistnitiou  of  citrato  of  iiotaHh,  lithia,  &«. 

Ovariotomy. — Thu  jjatient  Iiuving  been  well  vropjKid  up,  witli 
wiHiUen  btt.H'kiiigK  on  the  Icgw,  &e.,  tho  hluddev  emptied  bv  a 
i-iitheter.  the  Kkin  iif  tlii!  abdomen  provioiinly  clHiini^cd  witli  MHip 
aixl  water  iinil  iiiitJM'ptiuH,  and  the  ana'Hthetiv  itdniiiiiHtei'ed,  h 
III iivkiti tosh  clotli  with  an  i>\'al  ci{)uning  is  placed  uvvr  the  Kbdumeii 
and  secured  round  tlie  ojioning  to  thu  skin  by  aJIieaive  nialorial. 
Tlio  ]>ai*ts  should  then  bo  again  opongod  with  aiitifiejitioa,  aiid  an 
invision  made  in  the  middle  line  about  throe  inches  Umg  midway 
lu'twocn  till'  puboH  and  tUo  umbilicus  (Fig.  'IHi,  a).  This  iiicixidn 
may  bo  afterwards  prolonged  if  iiocossary.  Tlio  peritoneum  having 
bi«n  reached,  and  all  tucuiorrhoge  stopped  with  pressure  tor(H:[iH, 
the  peritoneal  cavity  is  carcfuily  opened  on  a  diiw^tor,  the  hand 
intruduced,  and  adhosions  felt  for.  If  the  cyst  is  free,  SjHineoi' 
AVellft'  trocar  and  cannula  are  thrust  through  the  cyut-wall,  the 
lluid  evacuated,  and  the  cyst  gradually  dniwn  out  through  the 
wound  as  it  is  rciluced  in  sizo  by  the  encupe  of  the  tliud.  The 
pedicle  ia  now  transtixid  by  a  long  needle  armcil  witli  a  sutnni  of 
('hina  silk,  the  suture  severed,  and  the  needle  withdrawn.  Tho 
two  portions  of  sutmu  are  next  twisted,  and  the  jieilich'  tirmly  tied 
on  both  sides.  The  i>eilicle  is  then  divided  on  the  cyst  aspect, 
and  tho  cyst  removed,  tare  being  taken  to  prevent  any  of  its  con- 
tents esenpin;^  into  the  aMonien.  If  the  cut  surface  of  the  pediclo 
appears  dry,  the  snturex  by  which  it  is  tied  are  eutoR  short,  andit  ia 
allowed  to  slip  Imek  into  the  ]ielvis;  but  if  any  bleeding  point  is 
Deen,  thisumst  first  bo  secured,  i^hould  adhesions  bo  felt  on  ojion- 
ing  the  abdomen,  they  shotdd  be  carefully  bi-oken  down  by  the  liand, 
or  divided  if  nei-c-ssary,  i^re  bciiig  taken  not  to  injua-  the  intestines 
and  to  secure  all  lihtcijing  vesi'eli'.  After  the  eyst  has  Iiecii  removed, 
tho  other  ovary  should  Im;  <TXtimined,  uud,  if  diiteased.  alwo  itintoviHl. 
Tho  s)>on}j^ng-out  or  inigatioii  of  tho  abdomen  is  now  begun,  and 
must  be  eentiiiued  as  long  as  any  bliMHl-stainoil  fluid  iiui  lie  Hpief>»-4l 
fniin  the  HjiongTA.  Tlie  H|H>nges  should  ho  thi-ust  down  rteeply  into 
Ihiugliis'K  jHiuch,  and  when  all  tho  bliKHl-statniHl  lluiil  has  U'cn 
ivmovol  from  this  ]Kirt  of  the  )H'rittineum,  a  sponge  iittuiheil  by  a 
stliiig  sliould  be  loft  thei-o  until  just  l>i-(oii- closing  tlie  wound  to 
iitsuro  that  no  collectiou  reiiiiiins  in  this  ilci>unilent  situation.  If 
ii-rigation  is  employed,  an  india-rublier  tubo  uttiicheil  to  a  ean  ccjn- 
taiiiing  the  iiiiguting  fluid  should  Ik?  piowetV  hi  nvvvvois  Svc»«:^i^■lVl» 
into  theaMominal  cavity,  and  the  tl\uil  aWowoA  \»  ftny*  ■o.vAii''* 
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runs  uwny  piirfettly  dear.  The  iirigsting  lluid  may  c 
boiled  wnter  nt  a  teniper&tiire  of  HH',  or  wnti^  canlainj  _ 
uiUiI  nntiM'ptic.  as  boracio  ocirl.  Hr.  Tiiit  uscR  ordiuar;  tap  v. 
A  liu^  BoFt  spongu  is  tiiwllj'  pliuxd  over  the  eurfaMt  <^  thetri 
tiucs  vhilet  tlie  deep  jmritiUl  tiutures  are  being  iutroduced, 
xhuuld  l>e  iHi»od  about  hnU  all  iiidi  njmrt.  and  niado  to  inrluilo  t^ 
nliiii,  peril^meuin,  iLudodK""'  U""  niUBtJeB,  HoUiatwliuu  tied  t*o  Ifx 
>>urfacea  tit  pcritunciuin  are  in  rontjwt.  The  sutures  being  nil  to 
'•l>i,  the  flut  gpuiiKG  and  the  xiKinge  iii  Ifuughm's  ]>ouuli  are 
ilniwn,  and  the  wuund  is  clotK>d  hy  t.fiiig  the  trntiinw.  Sup« 
Hutures  uru  next  uitroducod  betu'ci'U  the  de«p  to  eiisuni  th«  w 
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]i]ip(iutiuii  uf  thu  akin.  The  luaekiiitunh  In  now  tvtniivod,  a  g 
UreBsiiiK  finiily  wM^uml  by  strips  of  strupping, 
banihigo  apjdiod  iivur  all.  Utidur  huuiu  circuuiBtiUiuw,  us  « 
lutuiy  (uUiUHloiiM  have  bei>n  bntkcn  duwn,  itiiil  thriiit  lh  likely  t 
ouidn^  iiit^i  thn  jiclvis,  or  whutv  thu  ixrituiicTiiiti  hi*  h*vn  aodi . 
tuUy  wtiled  by  wpUr  tiiuloriul  of  any  kind,  u  drain  lube  Bbunldl. 
(ilaeed  In  the  wniinil.  'Hik  tulm  is  iianiiiil  Ihruutih  u  tightly- ft ttiu|; 
hole  in  thntouUv  of  a  nhwl  <i[  Ibin  nilil«T  (Fi|f,  363).  The  eiid  i.t  thu 
tube  ahuuld  be  then  [•latvd  in  tlw  buttuni  ut  HangUtt'a  pouch,  nod 
tlin  [wriutul  wuund  eliiH<d  escu]>t  at  Uw  Kitnatiou  (it  thu  tubv,  md 
dtiHHHl  witli  untiw.<j>tiv  gnuw  fjuu<d  between  tho  «kui  ■ 
nibtxiT  nbrrt.     Ovor  the  mouth  of  the  tub«  «U  aaoptio  ■ 
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laid,  and  the  rubber  E>heet  wrapped  an>und  it  so  aa  to  prevent  any 
diachnrge  from  the  tube  reaching  the  permanent  dressing.  The 
rubber  is  unfuUlcd  nt  int«r7>i]B,  the  sponge  removed,  and  a  capil~ 
lary  pipette  puKScd  down  tlie  tubo  to  draw  o&  any  discharge  that 
has  c<)lle<;tcd.  The  tube  in  retained  till  the  discharge  ceases  to 
collect  in  it  und  become  of  n  seroiis  character.  The  a/Yer- 
trtaiinent  consists  in  keeping  the  patient  at  rest,  southing  iwiii 
and  procuring  »ieep  by  moii)hia,  emptying  the  bladder  at  regular 
intervals  by  tho  catheter,  and  allujiug  vomitiug  if  present  by 
ice  or  t«aspoonfuli*  of  hot  water,  or  if  intractable  by  washing 
out  the  stomach.  Tympanites  is  greatly  relieved  by  the  occa- 
nional  passage  of  &  long  rectul  tube.  No  food  should  be  given 
for  the  first  twenty-four  hiiurs;  then  nutiient  enomata  Kliould 
be  administered,  and  after  three  days  a  retitni  to  slop  <liet  xhould 
Iw  cautiously  madii.  The  stitches  may  lie  removed  from  tho 
third  to  tho  seventh  day,  and  the  wound  then  supported  by 
strapping.  If  signs  of  peritonitis  appear,  M!r.  Tait  gives  a  turjies- 
tine  enema  and  siiline  purge.     See  J'erilojiitii  (p.  3(i«). 

SALPINOITia  —  HyDHO-SALPIKX— PYO- SALPINX— H.EMATO -a  AL- 

I'Uix. — As  tho  resuHofgonorrh(»a,iaflainmation  of  the  uterusor  pelvic 
peritoneum,  and  occasionally  of  parturition,  the  Fallopian  tubes  may 
become  inflamed  (aalpiiii/itit),  and  their  orifices  adherent,  and  as  a 
consequence  Uiuy  may  become  d  intended  with  scrum  (Jindm- 
mtpiiix)  (Fig.  Sin)  or  with  pus  {jii/o-eiilpin.r) ;  whilst  much  more 
rarely,  as  tho  result  of  an  injury  or  from  obstruction  in  the  utems 
or  vagina,  thoy  may  become  distended  with  blood  (li<emiUi/-ea}jiinjr), 
The  symptoms  are  pain,  worse  on  exertiou,  straining,  or  coitus; 
and  intensely  painful,  irregular  or  profuse  monstnifltion,  together 
with  a  history  of  utenTie  or  ovarian  trouble.  On  examination  an 
ovoid,  generally  tender,  perhaps  fluctuating  swelling  will  bo  felt 
externally  and  through  the  roof  of  tho  vagina,  and  on  both  sides  if 
both  tul)es  are  affected.  The  swelling  will  bo  moveable  or  immove- 
able according  as  it  is  free  or  adherent,  and  may  be  distinguishetl 
from  an  ovarian  cyst  by  its  shaiMJ,  und  by  being  felt  anteriorly 
rather  than  on  either  aide  of  the  neck  of  the  urotiis.  l'yo-sal]>inx 
may  generally  be  distinguished  from  hj'dro-salpiiix  by  the  occur- 
rence of  rigors  and  fever ;  but  a  diagnosis  is  ofti.-n  impossible. 

TrmtmeHt. — Tho  removal  of  the  tube  and  ovary  in  the  case  of 
hydro-  or  pyo-sidpinx  is  tho  treatment  that  has  been  udr)pted ;  but 
it  should  only  be  done  when  the  symptoms  are  severe.  Tupping 
through  the  vagina  has  not  been  attonded  with  success.  The 
operation  of  removal  may  be  douc  in  a  manner  similar  to 
ikiphoi'ct^tomy,  Ilromato-salpinx.  as  a  rule,  requires  no  aL'ti\e 
ti'eatment,  i 

OoritORECTOMY,  or  Dattey'h  oiwmtion,  consists  in  tho  reawvul     * 
of  the  ovaries,  and  has  been  done  for  irAKaiipB.\Aoii,  u^wniloQa., 


DISEASES  OF  THE  BKEABT. 


f  THE  BREAST. 


I'acet's  IiiSEAHE  OF  THE  XirPLE.  soiiiftimeM  simkeii  of  ii0(H.-KeiiiH, 
is  im  intmL-tiible  form  ot  ulivratioii  iti-ouiid  tlii;  nii>ple.  It  lasts  foi- 
iii:iiiy  yourii,  iinil  yiiilils  tn  no  trciitdu-ut,  A  (MJiisiilitnbU!  jiropor- 
tioii  uf  (lUH^  <li'velop  camiiouiu  of  the  lin^uHt.  Itei'cntly  huuiII 
vi'Ki.-table  iwinniU-s  known  lut  jMnrfwin-mis  hiivf  Iwcn  fotnid  in  thu 
tiHini^  MimiuiKtin;,'  the  idter,  iinil  un-  lielii'vpil  l>y  miiiv:  I'litholi)- 
Kistit  b)  he  till!  ('Xritiiig  eiiUiW  ut  tho  iliapiiNU.  Trttitmeul. — WWu 
ull  niilil  inuiKiiri's  axi?  nnuviiiliu);.  iniiny  Sur);«)ns  nHinnuurnil 
iiiii])ut»tion  of  ttu!  bniist  for  f(.itr  of  (iiiu:cr  Hubstiiuontly  fnniiiiiK- 

NevkauiU  of  till)  liroHKt  is  not  unrummon  in  youiix  unmorrii'd 
women,  anil  aiip(>u.rit  tu  \m  freqiu'ntly  iluo  to  lamui  ovaiiiui  (lietiirli- 
onco.  'rhujuiiu  is  orti.'ii  wsvuii;,  iHThaptt  shciotinjr  (low u  the  nmi. 
and  iitiiy  1k>  <:i>iistunt  or  ]H-riiKlic  ;  whiUt  tliu  skin  uvit  tlui  lireiist, 
us  woll  US  the  t^iavX  itst-lf,  is  Rxuuixliiitfly  sonsitivv  on  handling. 
N<ithin^'.  except  iit  tiiucMu  sliKht  fulni-HS,  can  Ixxli'tcctLil  on  uxuiiii- 
nutioii.  TliL'  Irnitni'iii  ■'(iiisist-*  in  imjirovin»  tlip  gi-iu'ral  kculth  l>y 
tunics.  (-ii[<l  bath.-^.  atnl  outdoor  nxcn'isp,  and  in  rof^iliitin;;  tlio 
iiviu'iiiii  fiiiu' til  Ills.  Xn  liK'iil  ti'uiitmL<iit  U  ntL'PKsiiiry ;  iiid<tod.  tbo 
IHiticiifs  attention  shnulil  Iw  tuken  off  Iho  bivast  as  umeh  iw 
jjowilili'. 

Inflammation  of  the  mtiiAST  may  oiu'or  at  any  ajce,  and  in 
the  main  as  woll  as  tliii  fr-mule.  In  iii/aiilt  it  is  BoinetimL'sattt'ndiKl 
with  a  soruHs  or  milky  ilischarge  from  the  nipple,  and  is  often 
tiiitde  wc)rsf  by  ignorant  nurses  ajiplyiiig  friction  to  "  rub  away 
the  luilk."  At  ur  abnut  pahfrti/  it  is  met  with  in  boys  an  'well  as  in 
girls,  but  more  frequently  in  the  lattw.  Often  Ixiyoail  the  patient 
iippeHriiig  somewhat  out  of  health  no  cause  «in  be  disc<)Torod, 
although  in  hos]iitul  patients  u  history  oF  a  blow  is  not  uncotnmon. 
The  iiiflarnmutioii  luity  elenr  up,  or  terminals  in  an  abscess. 

Acute  infi.ammatiok,  however,  most  fi^equently  oeiunt  during 
titcUitiiDi,  OBiiet^iiilly  iii  piimii>ai">u,  BTid  generally  during  the  towt 
month  after  ]Hirtiiriti<>n,  It  tlieu  ajipears  to  b<i  most  often  due  to 
the  iiTitiitinn  of  the  nipple  by  the  child  mieking,  iwrtii-uluriy  when 
the  ni])|i1i<  is  Hhrunktni  or  retracteil.  or  is  in  a  eiiieked  eonditiou. 
t.)i;(-a#iona1ly  it  i"  Hu<  ri'stiilt  ot  exiyssivi-  ,-a-iTefion  of  milk,  tind  emi- 
si-iiucnt  hyiiern^sthcMa  of  the  duc-t";  or  it  iimy  not  apiwiir  till  liit-r 
during  the  porioil  ot  htctiition  whon  tlu.>  piitient's  powers  h!iv<-  bii'u 
liiiUisl  ilowii  hv  long  suckling. 

S,imj.t<:i,H.-  'a  fwling  of  niHiwness  in  the  brtar^l.  ihoa  u  chill  or 
flight  ligiir,  folluwi'il  by  fever  and  the  toeiil  xigns  of  inllnniiiiiitioii. 
uikI  often  subscijneiitlv  of  abxctiKs. 

7>.«(n»»(.  -The  bieiwt  nhmild  Iw  pUce.1  at  iK-rfoet  itwt  by  sUn-- 
iiig  it  in  11  silk  handkerchief  panscil  over  the  shoulder,  h.\uI.  \s^ 
taking  ;iwiiy  the  infant  from  the  sound  ax,  wftU.  &s  lixiw\  'Cw*  ■a!S.tt^K&. 
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sidD;    the  Tnilk,  if    the  tension   ia  gmat.  ahouJil   bo   dravn  < 
regularly  by  tlie  broaBt-pump ;    and  bolLulonna  nmi    glycn  * 
uppliod  to  dintiiiiHh  tho  secrotion.  aint  'jjiium  or  |>o|)py  fuiaei 
tions  to  relieve  puiii.     Signs  i>f  nbwiose  mtLst  be  wnb-hnd  fur  iLn4  ■ 
early  incision  made.      A  smart  siUiu(<  piir^v.   folluwed   by  a 
LixativCB  and  a  lighl  nutritioua  elop  diet,  ia  usunlly  nccemory. 

Abbckss  of  tub  ursaht  may  ocvur  in  tbrM  utuatiuna :— ^ 
Superficial  to  tlie  gUind  (iiipni-ntHmmarif  ahtrrm) ;  2.  In  tlw  aa 
stance  of  the  gland  [iittTU-ia<iittmnrji  utwrrw);  and  'A,  Behind  I 
gland  {^fimt-iaaimnary  ahKru).  1.  The  aupiu- mammary  «ari«l 
itweiiibliM  on  abscess  in  any  uthpr  tdtuadon  luid  mjuires  no  fu 
I'liiumcnt.  2.  The  inb^-nuuomary,  which  is  generally  the  t 
of  iiifltunmation  occurring  during  lactation,  miiy  be  couAnod  to  a 
partut  the  gland ^  or  pus  may  be  formed  in  several  situations^ 
tlui  sumo  time,  and  if  nut  let  out  by  titndy  incioiono  may  n 
breast  in  all  directions.  3.  In  the  prntt-uiamniary  the  iul 
tion  begins  either  in  the  cellular  tissue  behind  the  breast,  or  in 
posterior  lubuB  of  the  gland,  the  rt«ulting  alwcess  then  I 
into  the  eellnlai'  tissue  behind  the  breast.  The  whole  1 
pUHhed  forward  and  pre«OTite  a  clutntctcrietic  conical  apj 
There  in  iktip-iteatcd  and  throbbing  jMiin,  increased  on  uoviiig  1 
aim.  with  some  a!di;imu  and  mottled  redness  of  the  skin.  Tb 
unutdly  gmvitatee  towards  the  lower  and  outer  part  of  the  b 
where  the  abscess  commonly  points ;  or  it  may  burrow  through  tl 
Kland,  producing  fistulous  tracks  which  am  uftcu  very  dittit-ult  % 

Trtaimrnt.  In  oil  varieties  on  early  and  free  inciaion  should  | 
made,  preferably  inider  an  ana»thetic.  In  the  iulra-maniaMry  ll 
incision  should  radiate  from  the  nipple,  so  as  not  to  cut  wanm  || 
galaetnphorous  duct« ;  and  should  be  trfe,  not  u  mere  puactiu 
lest  the  nbavcwB  euvity  degenerate  into  n  nnns.  In  tlM  p< 
mununitry  the  incision  should  by  preference  b«  mude  aX  Uie  n 
dependent  port  fo  ensure  an  efficient  drain,  though  of  coiirae  p 
wherever  pointing  muxt  l>n  let  out.  .Should  siuusivurfiBtuhBle 
they  should  U'  InJd  trpoly  open  and  thoroughly  drained, after  h 
Hcrai)ed  by  a  Volkmaiiu's  upoon.  The  stmigth  should  be  t 
jMirtMl  by  a  generous  diet,  and  ouimunia  and  bark,  or  quiuino  » 
inni  given  internally,  together  with  atiniulonts,  i(  indiotod. 

i'ttROXto  i/iuri.Au  txpi.iMMATiux  uf  Ih''  breast,  which  tuu 
dcu^bed  by  various  mimes,  an  lobular  induration,  chrooiu  hyx 
trophy,  chninic  iuterotitial  innstitis,  Ac..  olfiH-ts  gonetuUy  one  t»l 
or  liniited  portion*  of  the  gland,  and  is  of  much  Jnti-nMt  in  f 
is  liable  to  be  mistaken  tor  n  tumour.  It  ih  -aid  to  be  mo 
'|uent  in  married  women  hryand  tbc  rhild-bouring  |)eriqd  e 
but  tny  own  uxjiericncu  is  tlmt  it  in  as  often  met  with  in  young  di 
unnurried  women. 
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Cauie  and  Pathology.— It  ia  generally  attributed  to  ovarian  dis- 
turbance. A  small-cell -infiltration  occurs  in  the  connective  tissue 
uf  the  affected  lobe  with  increased  prolifenition  of  the  epithelium. 
liUter  the  ixlU  or  fibioblusta  furm  fibrous  tiasue,  which  contracts, 
lU'CHHiiig  iijiou  iiTid  uhlitcratiug  the  ducts  ami  uciui,  Hiid  cnuning  fatty 
dcgenumtiou  of  the  ei)ithcliuui  liniii(,'  them.  Should  noine  of  the 
acini  fHCape  iho  pressuio  which  has  obliterated  the  ducts  leading 
from  them,  wnull  cysts  may  bo  foimeii ;  but  such  cyHts  never 
attain  a  large  size  in  conse<iuerico  of  the  unyielding  nature  of  the 
fibi'oiiti  tisxue  by  which  they  are  surruimdud. 

SyiiiyluiHS.—'Ibt-  patient  usually  comiiluins  of  u  swelling,  and 
ijouietimes  of  )iuin  in  the  breast.  On  gii;sping  the  breast  between 
thii  Augers  the  hyperti'opbicd  portion  feels  liko  a  tumour,  but  on 
drawing  it  from  tho  nipple  so  as  to  mako  thii  lactiferous  ducta 
tense,  it  is  found  tu  bo  part  of  the  mamma,  and  on  pressiug  tho 
breast  back  on  tho  ribs  with  the  flat  of  the  hand  no  distinct  tumour 
ia  felt,  nor  anything  like  the  resistuneeof  a  new  growth,  i'urther, 
the  swelling  is  usually  of  a  wetlge-shajie,  with  its  ai>ex  towards  the 
nipple,  and  bos  not  the  sbmy  hordnuss  of  sdirhus ;  and  there  may 
be  a  second  nodule  in  the  wme  breast,  or  in  the  breast  of  tho 
opposite  side.  The  axillaiy  glands  lire  nometimos  enlarged,  but 
arc  not  indurated,  and  tho  jiain  often  follows,  us  pointed  out  by 
Mr.  Birkett,  the  distribution  of  one  or  more  intercostal  nerves,  the 
slightest  prossui*  ujion  which  as  they  issue  from  the  thorax  causes 
uculc  pain.  The  iibovo  signs  will  usually  serve  to  distinguish  the 
aBectiou  from  scinhous  tarcinoma.  Should,  however,  as  occa- 
sionally happens,  tho  nipple  be  retracted,  the  skin  dimpled  from 
the  contraction  of  the  fibrous  septa,  the  surface  of  tho  gland 
rendered  nodular  by  the  presence  of  several  tonse  cysts,  and  the 
patient  moreover  be  about  the  ago  at  which  carcinoma  is  common, 
it  may  bo  ditficult  to  diagnose  between  them,  CRpocially  it  the 
breast  is  voluminous,  so  that  tho  characters  of  the  swelling  ai'o 
obscured,  l.'ndor  NU<-h  circumstances  it  is  quite  justifiable  to  mnko 
an  exploratory  incision,  after  having  explained  the  importuiice  of 
u  correct  diagnosis  to  the  patient. 

Trrafiariil. — Iron  and  quinine  or  the  mineral  acids  aiv  often 
indicated,  and  with  those  some  combine  the  iodide  of  putussiuui. 
l^iralty  a  lielludonna  plaster  may  be  applied,  or  the  stays  dispensed 
with  to  prevent  friction,  or  a  thick  layer  (if  totton-wool  placed 
between  tliom  and  the  breast.  Inunction  with  iodide  of  potassium 
ointment,  or  with  oleate  of  mercury,  and  strapping  the  breast  an; 
also  recumineuded.  Whatever  treatment  is  adopted,  it  should  Ixi 
persoverod  in  for  several  months.  ^^ 

Thcro  is  a  condition  of  Ilyjiertrojihii  often  met  with  in  lads  uboul^^P 
the  age  of  puberty,  and  in  girls  a  little  below  that  a.^.    'iNxnXiKa^J 
enlarges  aJoirJy,  often  painlessly,  geaeiaU^  on  one,  WkitaR^ams*  ^ 
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litith  siitcM.  Them  lire  no  eigna  of  inflammation.  l.'tiiW  ^^1 
influi^nue  at  a  bcllnilonnn  pWtor  applirf  for  wime  mimth",  mhiA 
jiwlmbly  owM  its  cfficKCV  to  the  Im^t  that  it  pn-VPiiU  the  intii^it 
ii'rituting  the  breaBt  by  uuiistttntl.v  reuling  it,  tlic  hj  |"i>rtiiii>hy 
UHiioIly  Hiib^ilio.  Uf  its  esiid  {intholaf>iciil  ciiiiilitinn  1  itm  ^  * 
Hwuri',  hut  it  is  i^nenklty  thought  bi  bu  of  u  chronic  i: 
nntiire, 

TuuuiiRs  OF  THE  BREAST.— Thu  tuinuur  liy  fur  thiMniMit  h«4a^ 
uiet  with  ill  thia  situation  in  the  ucinoiu  vftirinoina  (iqitAimV  if 
ix  due  to  the  prolifention  of  the  i>]HtheIium  liuini;  the  soir-  ^ 
MiuUl  ducts.    <_'«rtaiu  uf  the  cunuwttve-tlBtnio  tuuoura  {^ 
wirwiiiufcr),  springiug  from  the  p«riu(4noiiB  <»nnectiv«  t' 
aimi  of  fminont  occurrunoD.     Thuy  seldom,  howHver.  oei 
tiut  itrf  nenriy  always  mixed  with  ulumenU  reer'mfaling  tiw  t 
iif  thn  bmut  itw-lf  {atlniomaliitit  Ituur),  mill  hcnitv  uiv  HpolcMi  d 
wlxiio-fibruina,  ndeno-iwrM>iit&,  nilenft-iiiyxninu.      Wb«th»r  ^ 
iidenmiiutiitui  nlumeiils  uru   t)i«  normal   brutu<t-tiis>uu,  wbuA] 
1i<-»)itie  HuiToundc>d  and  oiiL'lutied  iii   th«  fibroiia 
(ffowth  im  the  ciKw  uuiy  Us  or  wlwthiT  it  \»  mi  abnrti*«  I 
of  the  glnnd-ti8«\ie.  ie  not  H^reinl  upxn  by  pnthoIogutH. 
howeTer,  bc^lictc  that  it  is  a  iiow  fiimmtiun.      Mom  mt/tf 
glund-timuc  niHy  constitute  the  chit^f  bulk  of  the  tumour  {■ 
'ulenoma).     THp  tuiuoum  i-oiniKning  this  cUa  wurc  furautcly  >] 
iif  collectively  ue  rhnmir.  iniimBiwry  i/tundutar  tuHumm,     At 
i-ytiU  aro  devobpi^d  in  oouncvtinii  with  thorn,  and  th^  an  1 
dBnif^iated  f^ttie  adeito-fibrvmii.  r^tlit  ndfim-Hitriimai,  eyitis  a 
iiit/xoiaa^  Ac.    VariouH  other  (onD»  of  tumour,  vix..  tumoun 
poBod  uf  tut,  cortita)^.   vesael-tiiwue,  nerve- ti^t-uc,  Ac,  hang 
boen  met  with  in  the  btviut.  hut  atr  okcmvlingly  mro. 

IliitK  adkniimaTa  art-  very  nire,    Th^y  occur  an  ei: 
ovoid  tuuiours  HUrroumled  by  a  ca]Miule  of  connertivfi  tiasua.  1 
■HH^tidD  tliry  appear  smnotli.  lolml,  whiti.-  or  tiiiged  with  |itiikrj 
hnni  atid  them  miinll  istvitiw  aiid  ixviMiunaUy  iliHtinot  cyataa    S 
Ki-imnil  charactera  have  nlixiulr  Iwcti  i^\t>n  widi.-r   Tumunrt.  J 
that  need  hire  br  n.-I>eiiteil  in  that  they  cumust  uf  aoitii  and  i 
Hnrrouuilwl  by  a  ■inkll  amount  of  vaacular  nonnrrtivo  t 
phurt,  that  thi\V  rnnnnble  the  liruuid  prppurin^  fur  Lu.-taliuii,  1 
thiit    the  lu-ini  and    ducts  do  nut    tunn  ili»itiii<'t    lubulMi  wj'' 
rxi-ri'tury  duct,  aw  in  the  huTtnttng  bmist.     FiirthiT.  the  pptth 
dmv  not  [K'nottatu  the  memhrana  pi'tipriu  aiul  iiiiiw  into  tli»  b 
tiibiilaT  mid  iiit4^r-ai-in(im'  omnrwHvn  timiie.  ii  ]iiiiiil 
iM  diHlin^-uinhititc  tiiem  from  i-urcinomii. 

.S.i;,...  -  'l'h>'y  atH  iiiiint  i'ft4.in   nmt  wttli  in  wonii 
iipv  ol  thirty  and  thirty-tivi.'  who  have  bomi-  ehililrvn,  ■ 
'"w/,    linii    but    ohwUu.    i\iiAuvCtlY  mvuiunoribed  and   i 
tJu  in   thn  braut,  Vlth  a  tVfAuiia  ui  t^u^li';  \naaa^ 


ADESO-SARCOMATA.  l3;t 

They  are  of  very  slow  Ri'owtli,  ^o  not  caiiso  i'otrac:tion  of  the  nipple 
(ir  eiiliirf^meiit  of  tho  iixilliiry  glamln,  anil  clo  not  I'cturii  if  c(nn- 
pletely  rpmov«l.     Enucleation  is  the  trmlmenl. 

AUENO-FIBROMATA  nre  ill  frequent  occurrence.  They  coiisiKt  of 
fibrous  and  ndcnoinatoni*  tissue,  antl  ara  styleil  jiliii.innUi  by  thone 
pathologirtH  who  regard  the  gland-tissue  as  merely  the  reniiiius  of 
the  nonnal  breast- tiesiin  Burroundetl  by  the  new  growtli.  They 
occur  A%  finn,  eircumHcribod,  slow-growiufj  and  distinctly  en- 
capsulcil  tumours  in  the  aiihstance  of  the  breast,  and  on  section 
appear  lobulated  and  of  a  pinkiith -white  colour,  and  <lo  not  yield  a 
juio!  on  acrajiing. 

Sigat. — They  usiuiUy  oceui-  in  the  breast  of  young  and  healthy 
women  as  freely  movpable,  finn,  ovoid,  ulightly  nodular,  generally 
paiiileas  growthu,  and  iii-o  often  indistijiKiushable  without  punctui-(< 
from  a  tense  cyst.  Prom  earcinonin  and  sarcoma  they  niaj-  be 
diagnosed  by  tlic  age  of  the  patient,  th«ir  sbiw  growth,  well-defined 
nutlino,  nun-ietraction  of  the  nipple,  uoii-ailherence  of  the  nkiu, 
and  the  abiw>nce  of  glandular  enlargement.  From  jiuii-  ndenoma, 
ndeno-SHrcoma.  and  adcuo-myxoma.  it  may  be  imjHistiilde  to  dis- 
tinguish them  befoi*  reninval.  Enucleatiim  is  the  only  effeetive 
traitmrut 

AiiEKO-aARC0.\tATA  differ  from  the  nileno-libromntn  in  that  in 
plae«  of  an  increase  of  fibrous  tissue  arntiiid  the  m 'in!  and  ducto 
vai'ian-<  kinds  of  surconiat^iu-s  elcaneub  are  found  mixed  wttli  mure 
or  lens  mature  fibiyms  or  myxomatous  tissue ;  they  iiHni  contain 
tsynU.  Hence  the  terms  adeno-tibiv-Nnrnmiii.  ndi 'no- myxo- 
sarcoma, adeno-eysto -sarcoma,  fibro-cysti»-.'<iiiToiiiii.  &c,,  which 
have  been  applied  tn  them.  Tliey  oeeur  as  ciivumwiilieil  gi'imths 
ill  tbo  breattt.  n-HMmliliuji  the  udcno-fibroinata,  fmm  which  it  is 
often  impossilile  to  diHtirigiiish  them  withnnt  a  mii'msi'iijiir 
exuminutiim, 

VA'  ti'r"  vary  aewji'.ling  to  the  amount  of  s:irfoni:i-r'lemeuts  the 
jrr..wt.h  emituins.  Thus,  when  this  is  small  tluv  iip].ro;iih  in  tli-ir 
clinical  .hiinict.'r  .^ud  behaviour  tlie  adeno-librmiii.ta.  (Iti  the 
other  hand,  wlnii  ^iiii'  >ma-elemcnts  »li  >uncl,  tliev  inrjy  -.-iint 
.  riipidly,  and  iH'hiivc  like  the  ]iure  siircnu.t.i.  Fm|u..otiy  Ih.y 
grow  slowlv  tor  iiiiiny  >ears  ami  then  suddrnlv  riipidlv  iiir  ri'a.-M"  in 
Hizc  as  the  iMli.'nt  aiipi-oach.-s  tho  middle  |>ci'iod  of  life.  \\"!i,.n 
occurring  between  tho  ages  of  thirty  and  forty  fhcy  often  glow 
mpdly  from  the  first. 

Trailm'-iil. — The  slow-growing  and  more  fibiini!,  forms  may  In' 
enucleated,  but  if  in  proceeding  to  do  this  the  gTt>wth  is  found  to 
be  soft  and  suocident  tho  whole  breast  should  bo  excised,  an 
operation  that  should  invariably  be  undeilaken  when  the  tumour 
has  grown  rapidly. 

FUBE  SARCOMATA.— All  fonns  of  sarcoma  mixed  with  fibrotis  and 


majr  appear  complotelj  Holid  from  tte  cysts  having  been  entirolv 
filled  with  intra-cystic  growths ;  on  dissection,  however,  the  epuccs 
between  the  growths  and  the  cyst-wolls  oan  always  bo  demon' 
Btrated(Fig.  SB.)).  VThen  the  pTi)wth.  which  is  at  first  encupsiiled, 
attains  Bomc  etxc,  tht>  skin  iiuiy  ^ivc  way  ami  tlu'  growth  protrnile 
in  the  form  of  a  fungiw.  The  skin,  however,  doei*  not  become  iufil- 
tratod  as  in  carcinoma. 

Bigttt. — They  generally  oci'iir  in  women  lu'tween  the  ages  of 
thirty  and  thirty-five,  iis  distinctly  detineil.  lobiiliitcil,  usually 
painless  growths,  hard  in  some  places  and  soft  and  fluctuating  in 
others,  anil  often  of  large  !»ize.  The  veins  over  them  an'  enlarged, 
but  the  skin  is  not  adherent,  the  nipple  is  not  retiiicteil,  and  the 
glands  OS  a  rule  are  not  iifCecteil.  They  commonly  grow  kIowIv,  1iut 
at  times  rapidly,  and  seldom  or  never  l>e<'onie  disM-ininutml.  Their 
chief  distinguishing  rhunieteristie  is  the  pn-si-nco  of  one  or  more 


Should  a  fungus  | 


of  (■arci 


('t.  Itmli 


prominent  fluctuating  rysts  in  thi 

tnide  it  mar  lie  ilistingui.ilit'il  fiim 

tion  of  the  ^kin  iinjuml.  non-ixlhrr.'nci'  of  tUo 

the  chest,  and  the  ali:<cn<'<'  tit  the  ot1i<>r  liigri 

pointed  out.     Iti'movnl  of  th<-  lin'iiKt  is  thi'  pri 

OVSTH.— Til.'  cysts  met  with  most  trei|Uently  in  the  breast  nn' 
the  serous  cysts,  and  ciTtiiin  of  th<-  retention  cysts.  Si-ti.iik  r,,,U 
ore  foruiinl  in  the  bn^ast,  iin  in  other  situations  by  the  distension 
with  fluid  of  the  hnnph:iti.'  «jKi.-es  of  the  eonneetive  tissue  (s,* 
.Smwn  "/"'-)■  Tlie'M.n/M^ii  cvsts  tlmt  occur  in  the  breust  inav  l«. 
dividedinto  thi'. ;.i/«W.-v/«.  which  urc  i.n«luiTil  by  the  .lilii(;ition 
of  the  gabictophuroUK  duets,  and  the  ■iluiiiliilnr  cvi-ts.  due  to  the 
dJKtensioii  of  Ilie  sinalliT  durto  and  ii<-ini.  The  foiTiier  contain  u 
milk-like  fluid,  or  when,  as  oeeasioniilly  Iiiiji)h-iis.  the  water\-  jHirts 
ban  bi.-en  alwirlMMl,  an  insiiisiNttcd  cuseons  material.  The 
glandular  contain  u  yellowish  or  brownish-yellow  mucoid  fluid, 


Hi>metimi>a  blcHMl-Rliuupil,  nnH  at  timoa  iiitrai?ystic  ptipillury  gm  ____ 
fijrnii?d  liy  thf  iupniwing  iif  the  cyM  witlU.  Whrai  thry  i>otntr  In 
t'lJerly  people  llioy  are  HjH>ki>ii  of  n*  iniiiltitwn  oysts.  Tbrif 
fr(«|Upn(!y  in  chmiiic!  Inbiikr  iiiflainnuitiim  of  tixf  brmst  ban  iilrwHiir 
Wii  alluili<d  to. 

Siijn*. — Oyate  in  the  brcnst  form  pninlnsN,  binso,  or  (■•inifluirtiw- 
tinn,  BnifNith,  rouniled  tuniotirs,  t-vidtintly  cimnortml  with  Ihc 
breast  tiltimp.  Sn-nu*  ri/*t$  may  occur  in  uny  piirt  of  tlie  tirna»L 
They  ure  iiftcn  very  tonst?  and  luird,  and  bruosta  with  crui^h  iii  thvui 
h&ve  lieeii  miioTed  for  cancer.  Honco  the  valuable  rub-  i>f  luakiiig 
a  pTDliminory  incision  it  in  doubt  as  to  the  nature  of  the  tiiinuur. 
The  ijiilaHorfln  occur  during  lactation :  they  are  sitiuW  near  thn 
iu])]iln,  fiwni  which  a.  niilk-liko  fluid  may  «>nictiniea  bo  wjum'zhI 
out  on  prosMng  the  cyst.  They  nre  »aft  and  fluctuutiiig,  anil 
usnally  ain^^le,  form  quickly,  and  may  attain  a  btr)^  eijst*. 
fllaitilalar  cyata  ooeur  chiefly  in  women  of  from  tiirtj-tivc  to  fifty. 
They  are  tmise  and  jiainless,  form  al-jwly.  iiiHy  occur  Mngly,  h  " 
are  often  multiple.  A  anuioua  fluid  somntiroeti  eecapM  fiu 
nipple  if  the  cyst  contains  a  papillary  jtrowtli. 

Treatmail.—Simjtli'  teroae  r-y»t»   may  be   laid   freply  i 
allowed  to  gmnulate  troin  the  bottum,  or  bettiir  be  disBi 
flalartofttet  with  seiui-solid  contents,  mny  alw)  be  laid  fnoljr  4 
and  their  cont^inta  aiuceKed  out.    GlaruiHlar  fytt,  when  nmnc^ 
cjiU  [or  the  exciniou  of  the  affect^  lobule,  or  if  the  whole  i 
alTocted  and  they  contain  pmlttontting  growths,  tixcision  < 
cntir«  fcland.     Inrolulion  e;/ilt  reqliiro  no  treatment 

(]^AEn!(oMA  of  the  brcoHt  is  iiiMrly  always  of  the  ociiinas  fl 
of  which  both  varictieB,  the  hard  (^urirrlinut)  and  the  soft  (tHfrfnf^ 
are  met  with.  Thn  hanl  variety,  however,  is  by  far  thn  ] 
common.  The  gi-iicriil  and  microecopicsil  chamctpm  of  n 
have  nln^ady  bw-ii  pvcn  imdrr  tuuioun.  II'Ti-  only  thw  i^ 
churactnrs  which  il  pre*enls  when  occurring;  in  the  ' — -*  - 
r"f.>rr.-d  I... 

Sinullll(ii-»     ("AmjSOJIA.— /^ifWfiyy.— Scirrhujt 
fii'iiiii'nlly  fipp)-ar>>  iv*  un  indtimlwl,  nodular,  non-rnrapmilwl,  tl 
..u-  maiw,  of  iii'Mli-nile  diineiwiona,  with  btiijE  jirucxwM  «sfn 
in  variims  direilionx  in   the  tfland-suhrtancc  and  thi^  fntly  ti 
lui'und,  anil  later,  involving  the  fd""  aud  mibjinei. 
On  section  {Fig.  3fl6)  tho  tumour  pvcdachnin 
wnaution  to  the  knifi-,  and  the  cut  aurface  npiH-urs  nlinhtly  v 
from  tho  loiitnuition  and  shrinking  of  its  fthrous  etnima  thu 
free  fntm  tho  tracliou  of  Hurrouudinjc  tii<»itteii.     It  is  of  s  ^ 
TMisttnit  cuuBiHtenry.  at  a  uniform  dusu  ti'xtiuv,  semi-t 
of  a  pvyish-whito  colour  oftvn  tinged  with  pink,  atul  hM  I 
likmiral  to  the  wction  of  a  potato  or  unripe  poar.    Bcaaotbom 
intmaeotodin  cvtiry  direction  by  idiort  wavy  glistening;  whfafl 
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with  here  aad  there  yellow  dots  and  etreake  due  to  section  of  the 
epithelial  columns  which  have  undergone  fattj  degenemtion ; 
whilst  in  other  places,  little  massea  of  the  surrounding  fatty  tissue 
and  of  muficle  are  seen  enclosed  by  the  processes  of  the  growth ; 
and  patches  of  caseous- looking  material  or  whit«  creamy  fluid, 
due  to  the  growth  having  surroundod  some  of  the  ducts  which 
have  become  only  partially  obliterated,  may  be  scattered  through 
ite  substance.  The  section  on  scraping  yields  a  juice  containing 
celts,  free  nuclei,  and  granular  material. 

Signa. — Scirrhous  carcinoma  generally  begins  as  b  small  hard 
lump  in  the  substance  of  the  breast ;  it  grows  slowly  at  first,  after- 


waida  more  rapidly,  and  then  involves  the  skin  and  pectoral 
muscle ;  finally  the  skin  gives  way,  and  a  foul  ulcer  is  produced. 
In  the  meantJmo,  the  lymphatic  glands  in  thq  axilla  become  in- 
volved, and  as  they  increase  in  size  proas  upon  the  axillary  vein  and 
brachial  plexus  of  nerves,  producing  ccdema  of  the  arm  and 
intense  neuralgic  pain.  I^ter  the  cancer  becomes  disseminated 
through  the  internal  organs  and  tissues  of  the  body.  The  health, 
which  on  the  first  appearance  of  the  growth  is  generally  good,  now 
gives  way,  the  xkin  becomes  sallow  and  earthy  in  appearance,  the 
patient  wasted,  and  cancerous  cachexia  \a  waid  to  be  present.  The 
foul  and  profuse  discharge  from  the  ulcer,  the  intense  pain,  the 
mental  suffering,  and  the  implication  of  internal  organs,  lead  to 
eichaustioD,  and  death  soon  steps  in  to  put  an  end  to  the  patient's 
misery.  Such  is  a  brief  outline  of  the  course  of  the  diMnsa  Vo.'sa. 
not  subjected  to  surgical  interfeionce.     Let  \kB   ixw   «\.'o.&^  'dob 
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choractoTs  of  the  tumour  as  presented  in  a  typical  case.  It  is 
ii:i<\ially  situated  in  the  upper  and  outer  quadrant  of  the  breast  or 
juHt  Ix'low  tho  nipple.  Its  sur&ce  is  ha^  and  irregular,  its  mar- 
gins ill-doRned.  The  skin  at  first,  when  gently  pinched  up  hetwen 
the  finger  and  thumb,  shows  a  slight  dimpling,  and  later  appears 
(lir«tinctly  ])nckored  and  unmistakably  adherent  to  the  growth.  In 
the  earli(T  stages  tho  tumour  glides  freely  over  the  pectoral  musde; 
later  a  slight  resistonco  is  felt  on  moving  it  from  side  to  edde; 
whilst  finally  it  becomes  firmly  fixed  to  the  walls  of  the  dheflt 
The  nip])1e.  when  the  growth  is  behind  it,  is  retracted,  in  conne- 
qiience  of  the  traction  which  is  made  by  the  carcinoma  upon  the 
lacteal  duets  (Fig.  30()) ;  but  when  the  growth  is  situated  in  tlie 
cireunifercntre  of  the  breast,  there  may  be  no  retraction,  or  the 
reti-action  may  occur  only  on  one  side;  whilst  when  the  cancer 
lK>gins  as  an  infiltration  of  the  nipple  itself,  the  latter  will  be  harder 
and  nif^ie  ])ronnuent  than  natural.  On  raising  the  arm  and  dnv- 
ing  the  finger-tips  transversely  across  the  inner  side  of  the  aziUa, 
a  liiird  (M)rd  or  coi-ds — infiltrated  lymphatic  vessels — ^may  often  be 
felt  extending  from  tho  tumour  into  the  axilla,  while  in  the 
s])a(-e  itself  largo  glands  will  bo  discovered  if  the  case  is  suffi- 
ciently advanced.  The  glands  arc  at  first  soft,  single  and  distinct, 
hit(>r,  hard  and  matte<l  togi^thcr,  forming  an  indurated  irr^rular 
mass  which  is  often  adherent  to  the  chest- walls  and  in  advanced 
eases  i-xtends  as  high  as  can  be  felt  beneath  the  clavicle.  In  the 
su])n(clavi(fular  s])ace  tho  enlarged  glands  may  sometimes  be  de- 
tected, first  as  a  mere  fulness,  subsequently  as  distinct  swellings. 
After  the  skin  over  the  tumour  has  given  way,  an  ulcer  with 
sinutais,  irregidar,  ovei-ted,  and  indurated  edges,  and  a  foul,  cavern- 
ous, iiTcgular,  and  indurated  l>a80  is  formed,  from  which  is  exuded 
a  foul-smelling  and  sanious  discharge.  The  skin  around  is  in- 
durated from  infiltration  with  the  growth;  or  distinct,  circuni- 
srrihed,  \u\n\  nmlules  of  carcinoma  are  scattered  here  and  there 
through  it. 

l>itnfuoHlH.  When  tho  above  signs  are  present  there  is  no  diffi- 
culty in  jironouncing  as  to  the  nature  of  the  disease.  In  the 
earlier  stages,  howc»ver,  whilst  the  tumour  is  still  small  and  hoi* 
not  yet  Ik-cm »me  adhei-ent  to  tho  skin  or  to  the  pectoral  muscle, 
when-  the  bn^ast  is  largo  and  there  is  no  retraction  of  the  nipple 
an<l  as  yet  there  is  no  enlargement  of  the  axillar}'  glands,  the 
diagnosis  from  an  innocent  tumour,  a  tense  cyst,  or  lobular  in- 
flammation will  Ixs  to  say  tho  least,  difficult.  The  age  of  the 
])atient,  the  nite  of  growth,  and  the  histoiy  of  the  cose  must  then 
t<»  a  gn^at  extent  be  relied  on  for  distinguishing  it.  But  where  the 
patient,  as  is  occasionally  the  case,  is  yoimg,  the  diag^nosis  may  then 
be  im))<>ssible  without  making  on  incision  into  the  growth,  a  pro- 
cee<ling  which,  under  such  circumstances,  after  the  difficulty  has 
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been  explained  to  the  patient,  is  not  only  juatidable  but  impero- 
tivel J  called  for. 

Barer  foTiM  of  $cirrhu»  in  the  breait  are  occasiotially  met  with. 
Thus~I.  The  cancer  may  begin  as  a  general  infiltration  of  the 
entire  gland,  vhen  its  course  is  usually  very  lupid ;  2,  it  may  chiefly 
affectttie  lymphatics  of  the  skin,  the  whole  side  of  the  chest  in  such  a 
case becominginfiltrated,  hard,  hrawnyandleatheryincunsistoncy,a 
condition  known  as  "  hide-bound  ;  "  3,  it  may  begin  as  an  infil- 
tration of  &e  nipple,  or  tnuy  be  engrafted  upon  chronic  eczema 
around  the  nipple ;  4,  in  elderly  women  it  may  run  a  very  chronic 
course,  often  remaining  stationary,  if  not  interfered  with,  for  many 
years  (fibrous  or  chronic  cancer) ;  and  5,  in  very  exceptional  in- 
stances, the  carcinomatous  moss  has  apparently  undergone  complete 
atrophy,  even,  it  is  said,  after  ulceration  has  occurred,  and  a  spon- 
taneous cure  has  thus  been  brought  about. 

Treatmtnl. — In  the  breast,  as  elsewhere,  the  only  hope  of  cure 
lies  in  the  early  and  comjilete  extirpation  of  the  carcinoma.  Unless, 
therefore,  the  Surgeon  is  consulted  before  the  skin,  pectoral 
muscle,  and  lymphatic  glands  are  more  than  slightly  involved, 
he  can  hold  out  but  little  prospect  that  the  disease  will  not  return, 
and  return  shortly,  or  that  life  will  bo  materially,  if  at  all  pro- 
longed by  an  operation.  Under  such  circumstances,  therefore, 
there  are  iwme  Surgeons  who  hold  that  an  operation  with  the 
disease  thus  advanced  ought  not  to  be  undertaken,  tut  it  can  only 
bring  discredit  on  surgery  and  may  possibly  prevent  other  patients 
seeking  advice  whilst  there  is  yet  a  probability  that  a  free  and 
complete  removal  of  the  breast  and  axillary  glands  may  eradicate 
the  disease.  While  admitting  that  this  muy  bo  true,  ve  must  not 
lose  sight  of  the  fact  that  oven  although  the  growth  may  soon  recur 
either  in  the  cicatrix  or  glands,  or  in  internal  organs,  and  although 
life  may  not  be  prolonged,  still  removal  of  the  growth  may  rid  the 
patient  of  a  foul  and  loathsome  disease  and  often  of  great  pain, 
at  any  rate  for  a  time,  and  death  may  occur  in  a  less  distressing 
way  from  dissemination  of  the  carcinoma  in  internal  oi^ns.  In 
the  meimwhile  the  puticnt's  mind  will  be  relieved,  even  if  she  is 
not  buoyed  up  with  the  hope  that  thcri?  may  stiO  bo  a  chance  of 
a  non-return.  Regarding  the  question  of  operation,  therefore,  it 
may  be  briefly  said  that— 1.  Where  tlie  skin  Ls  not  involved,  or  to 
a  very  slight  extent,  the  tumour  not  adhercntto  the  pectoral  muscJo, 
and  Uie  glands  are  not  felt  enlan<ed,  or  if  enlarged  arenotadherent 
to  the  chest  wall,  free  removal  of  the  breast  and,  in  the  last  caw;, 
clearing  out  the  axilla  is  im|>erutively  called  for.  2.  Where,  on 
the  other  hand,  the  skin  is  extensively  infiltrated,  the  tumour  is 
firmly  adherent  to  the  pectoral  muscle,  the  glands  are  enlarged, 
hard,  and  adherent  to  the  side  of  the  che<it,  enlarged  glands  on  j 
also  be  felt  above  the  clavicle  and  perhaps  have  already  laiiifff 
3  B  3 
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CL'domn  of  the  arm,  marked  cachexia  is  present  and  there  is  evidence 
of  dissemination  of  the  carcinoma  in  other  organs  and  tissues^ 
then  no  ojx^ration  should  he  performed.  In  cases  such  as  theahove, 
thcro  can  ]h»  little  question  as  to  the  propriety  of  operating  or  not 
operating.  But  there  are  a  large  class  of  intermediate  cases  in 
which  some  Surgeons  would,  and  some  would  not,  operate.  Much 
will  th<'n  (IcjK'nd  upon  the  presence  or  absence  of  pain,  the  age  of 
tlic  i)atient,  tVc,  and  each  case  must  he  judged  on  its  own  meritf^ 
"When  too  far  advanced  to  permit  of  removal,  all  that  can  be  done 
is  to  relieve  i»ain  and  procure  sleep  by  opium  or  morphia,  and  sup- 
jxn-t  tlie  strength  by  a  lil)enil  diet  and  stimulants.  Should  an  ulcer 
have  fonned  it  mav  in  some  cases  be  treated  with  caustics,  a^ 
Bougard's  j)aste  or  i)yoktanin,  or  dusted  with  iodoform  or  char- 
coal to  control  the  fcjotor. 

Medullary  rAiiciNoMA  is  much  less  common  in  the  breast  than 
the  scirrhous  fonn,  and  generally  appears  at  an  earlier  age.  It 
occui-s  as  a  soft,  non-encapsuled,  compact,  whito  or  blood-stained, 
brain-like  mass  infiltmting  the  gland  and  surrounding  tissues.  Its 
gi'owth  is  much  inon»  raj)id  than  the  scirrhous  variety,  and  it 
s(K)ner  involves  the  skin,  p(»ctoral  muscles,  and  axillary  glands,  and 
nij)idly  becomes  disseniinatod  through  internal  organs.  Early  and 
free  removal  of  the  whole  breast,  and  of  any  glands  in  the  axilla 
that  may  Ik*  felt  enlarged,  is  the  proper  treatment. 

Other  varieties  of  carcinoma  in  the  breast,  as  the  so-called 
villouSy  or  (htrf  cancers^  and  the  colloid,  require  only  a  brief 
notice. 

Dutrr  CARCINOMA  occui-s  as  one  or  more  rounded  masses  lying 
in  the  breast  tissue  not  far  from  the  nipple.  On  section  these 
masHes  ajipear  as  red,  (Muysted  and  definite)  tumours  (Fig.  367). 
Micn.>HCC>i»ically  they  consist  of  cysts,  often  containing  blood,  and 
into  which  })a])illarv  growths,  covered  by  columnar  epithelium, 
sprout.  IIk'  growths  have  an  alveolar  stnictiu^,  and  closely  re- 
semble, es])ecially  when  the  disease  has  recurred,  ordinary  enoepha- 
loid  carcinoma. 

SiiftiH.-  The  nij»j)le  is  not,  as  a  nde,  i-etracttni,  but  there  is 
usiuillv  a  history  of  a  discharge'  of  bhxKl  from  it,  often  before  a 
tumour  is  notice<l.  In  tlie  siw^cinn^n,  of  which  Fig.  .'U57  is  a  draw- 
ing, thei*e  was  very  slight  retraction  of  the  nipple.  The  skin  is  not 
inliltratcMl,  th<'  axillary  glands  are  not  enlarge<l,  and  secondary 
de])osits  are  very  rare.  Th(»  timioiu-  is  firm  and  elastic,  and  may 
contiiin  one  ov  more  cysts.  It  usmdly  occurs  in  middle-age,  is  of 
alow  growth,  and  not  accompanied  as  a  rule  by  pain.  The  ireatnieui 
in  amp\itation  of  the  vhole  breast.  If  this  is  done,  no 
trouble  usually  (kx'IU-s. 

MD  Carcinoma  of  the  breast  is  very  rare.     Its  structure 
'*  at  of  scirrhous  or  imu*^\\\«\vvv<\.  c^wv^st  Av>aN.  V^^cfe  *aad  there 
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large  epithelial  coil-masses  have  undergone  colloid  degeneration. 
It  is  of  elower  growth,  and  less  frequently  aSecta  the  glands  than 
either  ecirrhus  or  encephaloid,  and  ha-i  a  Iohm  tendency  to  recur 
after  removal.  The  prospective  length  of  life  its  said  to  bo  three  or 
four  times  that  of  ordinary  scirrhua. 

Excision  of  tue  breast.— The  arm  being  hold  out  from  the 
Hide  by  an  assistant  so  as  to  put  the  pectoral  muitclo  un  tho  strotdi 
and  well  expose  the  axilla,  an  elliptical  incision  should  be  made 
below  and  another  above  the  nipple,  cutting  widely  of  any  adherent 
or  infiltrated  skin.  The  skin  above  and  below  should  now  bo  re- 
flected from  the  breast,  and  tho  latter  diaaectod  off  tho  pectoral 
muscle,  taking  care  to  remove  the  pectoral  fascia  and  any  portion 
of  the  muscle  that  appears  afiected  with  tho  disease.  Should  any 
gland  be  felt  in  the  axilla,  the  incision  should  be  prolonged  in  an 


Fifl.  367.~SeutiDn  of  &  duct  c&rcinnmii  of  tlia  liBirt.  Tlii^  tiiinoiir  lius  welt- 
defieed  edges,  and  is  composed  of  a  numbei  of  cysts  containing  growthi  and 
broken-down  blood.  (St.  Bartholomew's  Uoapilal  Muaeum,  Ho.  3,186,  f). 

upward  and  outward  direction,  the  axillary  foacia  opened  by  the 
scalpel,  and  all  the  glands  that  can  be  felt  carefully  dissected  out  or 
enucleated,  in  part  by  the  fingers,  and  in  part  by  the  handle  of  the 
scalpel,  care  being  taken  not  to  injure  the  axillary  vessels  iir  large 
nerve-cords,  both  of  which  are  situated  at  the  uii]>er  and  outer 
part  of  the  space.  The  skin  should  now  be  drawn  together  by 
euturee,  a  drainage  tube  having  been  placed  in  the  deeper  part  of 
tiie  wound.  Where  the  skin  cannot  be  made  to  cover  in  tho 
wound,  the  flaps  should  be  drawn  as  much  together  as  possible  by 
ttout  silver  sutures,  and  the  remainder  of  the  wound  loft  to  gi'anu- 
late.  The  arm  should  bo  aecurod  tu  tho  side  with  the  foreann 
and  hand  across  the  chest.  Some  Surgeons,  with  a  view  to  the 
more  complete  removal  of  glands,  divide  the  pectoral  muscles 
or  eren  cut  the  pectoral  muscles  away.  This  proceduiQ  is  fol- 
lowed hy  so  mu<^  contraction  and  subsequent  interferenoe  with 
the  movement  of  the  arm  that  I  do  not  advise  U  SLia  ■o.-oi^itt 
exceptional  conditions,  as  when  the  pectonl  u  mfiUniwA.  «<  ^^bsAb 
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cannot  bo  otherwise  readied.     It  does  not  ensure  thn  coni[itet« 
removal  of  the  dieet»«e  since  the  mediastinal  glands  may  be  Btlvated. 
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Wuv-NECK  ur  TORTICOLLIS  is  II  dieturtion  diiefly  dtipendent  ujHm 
uontractiou  ot  the  stomo-maatoid  muscle.  It  maj-  be  congeuital  or 
a<iqiured. 

Cauaei. — The  roiigtnital  farm  is  iittribut«d  U\ — 1,  e)ia8tic'  conbuc- 
tioa  of  the  tit«rno'maiitotd  inusde  due  to  diseoae  of  the  nervoua 
aystem  ;  2,  malposition  iH  utrro ;  or,  3,  injury  at  birth,  as,  for 
example,  rupture  of  the  tttomo-mastoid  in  a  breech  prcst'otatiou. 
The  aajiiireil  form  is  due  to — 1,  the  head  having  been  held  for 
u  luu;;  time  in  the  distorlcd  position  aa  a  ooneequence  of  tttitt 
neck  foUuwing  cold,  rheumalieiu,  injury,  or 
inflamed  cervical  (glands;  2,  hyateria;  or,  3, 
spaam  eet  up  by  irritation  of  the  apiual  acotu 
aory  nerve  consequent  upon  c«ntnU  nerv»- 
t  rouble. 

Sif/nt. — The  head,  supposing  th«  ri|^t 
att>mu-iuaaIoiiJ  to  be  affected,  is  dtnim  for- 
wards and  towurds  thi>  right  shoulder  and 
ulao  rotated,  so  that  the  <ida  points  to  the 
left.  The  right  mastoid  is  prominent,  the 
right  side  of  the  neck  concave,  and  the  left 
convex.  Id  loDg-stoodiug  oaseH  some  laterKl 
curvature  ot  the  dureal  spine  is  genenllv 
acquired.  The  congeDital  form  may  be  dis- 
tinguished from  the  spasmodic  not  only  by 
its  history  but  by  Ihe  at^mo-ouuttiud  bo- 
coming  tense  in  the  former,  and  yielding  iit 
the  lutt«r,  on  attempting  to  stnugfatsn  the 
head.  The  hyaterical  variety  will  be  known  by  the  preiience  of 
other  signs  of  hyaterin. 

Trratmnit.^'lu  rinigenilnl  itTjf-nmt,  unless  the  jiati^nt  is  trmted 

by  podtinn  while  atill  ai>  infant,  division  of  the  etemo-moetoid  is 

urally  required,  followed  by  a  course  of  syatoiuatic  t-xerciii^  in 

I  dighter  cases,  oiid   the  utw  ot  eume  auch  inatruiiionl  on  that 

nm  in  Fig.  I1<M.  in  the  most  severe.    The  sttniti-niaatiiid  is 

it  divided  i)iimediat«<ly  abovt<  the  clavicle,  as  here  it  is  fDrtfaeat 

^mnovod  from  the  important  atructuree   that   lie   bonmth   it.     A 

])uiicture  should  be  made  at  tlie  iiiiiur  side  of  the  tendon,  a  dir«rti>r 

passed   behind  it.  and  the  dirison  made  towards  the  skin  with  a 

blunt- pointed   tenotome.     The  tenae  bands  of  cuntiacttid  Mnrial 

faauia  which  now  start  forward  will  yield  to  stretching;  it  11 . 

)  dividi>  them.    The  head  ebouM  be  straightened  ■    *  " 
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held  by  a  bandage  and  sand-bags.  The  puncture  should  bo  given 
three  or  four  days  to  heal  before  the  exercises  are  begun  or  the 
instrument  is  applied.  Some  advise  the  division  of  the  muscle 
about  the  middle  on  the  plea  that  such  is  a  more  safe  procedure ; 
whilst  others  again  recommend  the  division  of  the  tendon  by  open 
incision,  as  in  this  way  the  danger  of  puncturing  and  admitting  air 
into  a  vein  is  avoided.  If  the  subcutaneous  division,  however,  is 
carefully  done  in  the  manner  here  advised,  I  do  not  believe  there 
need  be  any  fear  of  air  entering  the  veins.  I  have  now  performed 
this  little  operation  many  times  and  have  never  experienced  any 
difficulty  or  trouble.  At  the  same  time  it  is  only  right  to  state 
that  sudden  death  has  occurred  in  the  hands  of  some  excellent 
Surgeons  and  others  have  met  with  alarming  symptoms.  In  ajtas- 
modic  cases  coniimi,  Indian  hemp,  bromide  of  potassium,  &c., 
may  be  tried.  These  failing,  the  spinal  accessory  nerve  may  be 
stretched  just  above  the  spot  where  it  enters  the  stemo-mastoid. 
In  very  intractable  cases  a  piece  of  the  nerve  may  be  excised, 
and  if  the  posterior  cervical  muscles  are  also  involved  in  the  spasm, 
excision  of  portions  of  the  posterior  division  of  the  first  four  cervi- 
cal nerves  may  be  simultaneously  or  subsequently  imdertakeu. 
Tenotomy  of  the  stemo-mastoid  should  in  these  and  in  hysterical 
cases  on  no  account  be  done.  In  the  latter,  hysterical  reiuedies 
should  of  course  be  used. 

Knock-knee  or  genu  valgum  is  a  deformity  in  which,  when 
the  knees  are  placed  together  in  the  extended  position  with  the 
patellsB  looking  directly  forwards,  the  legs  diverge.  One  or  both 
knees  may  be  affected,  or  there  may  be  genu  valgum  on  one  side 
and  genu  varum  on  the  other. 

Cause. — Blnock-knee  is  generally  the  rgfliiljt  cither  of  rickets, 
when  it  occurs  between  the  second  and  the  seventh  year ;  or  of 
oitrryinp  hftavy  ^Yg^gh|■H,  long  standing  and  the  like,  when  it  is 
most  common  in  growing,  underfed  and  overworked  lads  and  girls 
from  fourteen  to  eighteen.  The  defoiinity  is  variously  believed  to 
depend  on : — 1,  an  overgrowth  of  the  internal  condyle*  of  the 
femur,  and  a  corresponding" uprising  of  the  inneFfuberosity  of  the 
tibia ;  2,  the  rehyuiiion  of  the  internal  lateral  ligament ;  or  3,  the 
contn^ction  of  the  biceps  tendon.  In  the  majority  of  cases  the 
osseous^esion  is  certainly  present,  and  I  have  no  doubt  in  my  own 
mind  that  it  is  upon  this  that  the  deformity  in  rickety  cases  usually 
depends,  though  I  admit  that  in  some  of  those  rapid  cases  induced 
by  excessive  weight-bearing  in  weakly  lads,  a  relaxion  of  the  liga- 
ments may  be  the  principal  factor.  The  conti^action  of  the  biceps 
tendon  when  present  I  regard  as  the  result,  and  not  as  the  cause 
of  the  affection.  TreatmeiU, — In  alight  rickety  cases  keeping  the 
child  entirely  off  its  legs,  the  application  of  splints,  and  the  in- 
ternal use  of  appropriato  remedies,  will  generally  effect  a  cure.    In    A 


oonfinnod  caws,  and  in  older  jmtionts,  Lowever,  little  i 
expected  Irom  HpUnts  ur  iiiHtrmnente.    Dy  their  um  tbe  Itmb  1 
no  doubt  be  stnughtcnod,  but  ouly  at  the  expenae  of  stMrJiing  tll» 
oxtemal  lateral  IJgainctnt,  the  logs  l>Mng  rendcn-d  floil-Ulce,  aod 
the  putient  being  unable  to  \ralk  or  oven  etand  without  his  itnn^ 
Forsuoh  Bome  fonii  of  osteocliuiiii  or  ostootnmjr  in  usually  roqui , 
Obi'eoclabia   conaietfi    in  Lreokiug  the  bone  cither  wiUt  J 
handa   or  with  the  otltoclatt.      Muniuil  oeteoclosiii  is  Beldam  | 
ployed  oxciijit  for  the  (jorrectioa  of  rickety  bow-logs  or  \ 
iu  young  Bubjocts  when  the  bones  are  moderately  soft.     Vot  1 
turing  larger  aiid  etrongpr  boiias  the  • 
is  required.    The  limb  is  properly  adjot 
twijdn  tlio  onirn  ot  the  iuBtrunteDt  and  the  || 
applied  by  means  of  a  sctow  in  GntttaD'ii 
cluxt,  or  by  levora  iu  that  of  Thomad. 

OsTEOTOMT  IB  uBUully  done  by  1 
Seovea'  modified  Ogston'a  method. 
oprration  oonsiftfi  in  uhieelliiig  Ihrongh  1 
ftimur  just  above  the  epiphysis,  but  loavingi. 
poeterior  surface,  which  is  in  contnct  wjlli  I 
popliteal  artery,  intaut.  and  aDupping  thia  a 
by  forcibly  beudiiig  thv  bone.  2,  In  M 
modifUation  of  OgiUin'i  operalton  tbe  inU 
condyle  is  first  loosened  with  a  diiad,  sod  fl 
made  to  slide  upwards  on  the  shaft  of  Mm  A 
by  forcibly  rtrsightrning  the  leg.  Ibn  ol 
introduced  behind  the  syuoviul  uunnbra: 
should  not  bo  driven  so  far  into  the  <'''li^n_ 
to  endanger  the  opening  of  the  joint.  TmB 
of  ineiaion  through  the  f«mur  tn  iJieBO  upovtf 
is  shewn  in  Fig.  309.  The  incimon  in  Ifaa  J 
tissues  which  in  either  opctntton  i 
morely  long  enough  to  admit  the  chistd.  B 
eturh  be  made  vertically  two  fingers'  \ 
above  the  jHitella  nnd  nudway  betw<<eii  the  inner  edge  uf  tbo  n 
and  the  teuilon  of  the  adductor  magnus.  The  operationa  shoul 
perfunned  nntiseptically  and  tliu  luub  seeured  to  a  long  spltil 
placed  iu  Uavarinn  plaster  splints  in  a  straight  ptisition  fbr  tibf 
month,  and  aulweiiueiitly  kept  in  an  (irdimiry  phtstiT  c 
weeks  tu  two  months  till  sound  union  has  taken  place. 

Qeinj  VAitrM,  or  bow-leos.  is  the  oppueiti!  deformity  to  | 
valgum,  and  what  haM  been  said  of  the  latter  an  regardu  {wA 
troatnient,  &e.,  will  apply  to  it  if  cxtenutl  lie  siibstitutwl  t 
t«nuU  in  the  phraseology'.      It  is  frequently  bowcialid  i 
bowing  of  the  shaft  of  the  tiliin,  nilhfT  nt  itc  Upper  ot  I" 
thiril,   and  sonu'timn'  with  a  bowing  of  tho  feuiur. 
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Genu  regubtatuu  or  exteoebom  is  a  condition  of  oTor- 
eztensioii  at  the  knee.  It  is  frequently  preaont  in  a  slight  degree 
in  cases  of  knock-knee.  It  sometimes  occurs  as  a.  congenital  af- 
fection ;  the  hyper -extension  may  then  be  extreme,  the  feet  touch- 
ing the  groins.  Wlien  it  is  combiaed  with  kniH'k-kiioe  the  irons 
for  the  latter  aSection  should  have  a  front  atop.  In  congenital 
cases  division  of  the  quadriceps  may  bo  nocoitsiiry,  but  continual 
attempts  at  flexion  and  the  use  of  an  iiiHtinament  with  a  cog-whool 
at  the  knee  wiU  usually  snifice. 

Iaupes  ot  club-foot  is  a  distoreion  in  which  the  relations 
of  the  taieal  bones  to  each  o&er  and  to  the  bones  of  the  leg  are 
variously  altered,  and  the  bones  held  in  their  abnormal  position 
by  alteration  in  the  shape  of  the  bouos  and  by  the  contraction  or 
shortening  of  certain  of  the  miiacles,  ligaments,  and  fascite  at- 
tached to  the  foot 

Caa*e. — Talipes  may  be  either  congenital  or  occ^uircd. 

The  eonyenital  form  has  been  attributed  to — 1,  sjiasUc-musoular 
contrafilian  induced  by  some  lesion  "^jj*.  -  Ti"rvT-"""t'''^ ;  2.  nial- 
PdSSMiB  of  the  fcotuB  ill  utrroY'S,'  BtiurtuiaLllt*a»tion  in  tlie 
form  of  some  of  the  tarsal  bones.  Th'e  xuppurtcrs  of  the  first 
view  maintain  that  the  bobeH  are  ilrawn  into  their  ubuurmal  position 
l^  muaoular  contraction,  and  regard  any  alteration  in  the  shape  of 
the  bones  as  the  result  and  not  as  the  cuuiv.'  of  their  malposition ; 
whilst  ihoee  who  uphold  the  second  and  third  Wows  deny  that 
spastic  contraction  occurs,  us  no  leaiou  ot  the  nerve-centres  has 
been  found  to  account  fur  it,  and  look  uixin  tht'  contraction  of 
the  muades  as  merely  due  to  adaptive  shortening  consequent  upon 
Qie  altered  position  of  the  bones.     The  coni^nitul  variety  is  s^Qfi- 

*■' ' ■jitury.  very  occasionally  occurs  in  several  members  o£ 

mily,  and  is  frequently  associated  with  other  congenital 
mallormationH  as  spina  bifida,  meningocele,  &q.  The  ariiuired  form 
is  generally  the  result  of  infantile  paralvHis,  the  bones  then  eithei' 
being  drawn  into~  their  abnormal  positions  by  the  conti'aetion  of 
the  muscles  antagonistic  to  those  paralysed  or  falling  into  the  ab- 
normal  pcwitionB  by  tho  weight  of  the  foot.  In  either  ease  the 
weight  oiue  body  in  standing  and  walking  tends  more  and  inoro 
to  confirm  this  faulty  position.  Amongst  othcr_jauMV  may  be 
mentioned  long -continuance  of  tho  fo^t  in  tlieexteudcd  posi- 
tion, disease  of  the  ankle  or  tarsus,  yioTiling  of  the  ligiinrcnls,  &c. 

Varittiet. — There  are  five  principal  forms  of  club-foot  :^~TalipM 
tquinut,  varus,  ralcaneue,  valgui,  and  rai'iu.  llut  thtse  may  be 
variously  combined,  producing  compound  forms,  which  are  then 
called  equino-vtirua,  fquino-vaigua,  calcaneo-valym,  &c, 

1.  Talipu  ttptinut  (Pigs.  370,  371)  is  nearly  always  an  aoq^airod 
affection,  and  generally  dne  to  infantilb  paKl^e  oTthe  anVnAiiit  <»  ^ 
extensor  muscles;  as  a  cS^enital  aflectign  it  ia  N«r^  Tai^,.   \.\i*K%V 
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onlir  Been  two  cases  during  the  twelve  years  I  have  had  charge  of 

the  orthopcedic  departmeut  at  St.  Bartholomew's.  The  heel  u 
drawn  upwards  b;  the  tendo  Achillia,  and  the  anterior  part  of  the 
foot  is  in  consequence  depressed  and  held  in  the  extended  position. 
The  weight  of  the  body  is  thus  transmitted  through  the  heads  of 
the  metatarsal  bones,  which  together  with  the  anterior  part  of  the 
tarsus  are  bent  downwards  and  backwaids  from  the  transTene 
tarsal  joint  and  fixed  in  this  position  by  the  adaptive  shortcoiing  of 
the  plantar  fascia,  ligaments  and  muscles,  thus  rendering  the  sole 
of  the  foot  unnatur^y  concave,  a  condition  known  as  f«t  eavut. 
The  patient  walks  with  fatigue  and 
lameness  on  the  balls  of  his  toes 
(Fig.  3T0),  and  if  both  feet  are  affected 
ike  may  be  unable  to  walk  at  all.  "When 
the  extensor  muscles  of  the  toes  are 
completely  paralyzed  the  toes  may  be 
bent  under  as  shown  in  Fig.  371,   and 


371. — TulipcBequiDOB,  vilk 
(Uryaul's  Surgery.)  comploto  pualyiL*  at  (h«  aa- 

terior  miuclea. 

the  puticnt  woUih  od  the  donnun  of  the  toes  or  even  on  the  dorsiUB 
of  the  foot.  CamH  and,  perhaps,  ulcers  arc  then  formed,  rendering 
walking  exceeding  painful  or  imposriiblc.  tn  long-standing  cases, 
in  comtiiiucnce  of  the  contraction  being  greater  on  the  inner  than 
on  the  outtT  mdo  of  the  sole,  uii  inward  twist  is  given  to  the  toot 
{fittiiiO'i-arui).  At  times  the  tondo  AchilUs  is  nut  sufficientlj 
Hburteued  to  draw  up  the  heel,  but  at  the  same  time  ii)  im>  contracted 
UH  to  prevent  the  foot  being  placed  beyond  a  right  angle  with  the 
leg.     This  condition  is  spoken  of  as  Tiyht-avgUd  cuiilractum  <rf  the 

>  tendo  Achilliii  or  a>>  rnhingular  talipei. 
2.  Tulipeaj.'iiriu  is  the  most  complicated    variety  of  club-foot, 
And  is  the  miwt  uuousp  of  the  congenital  Jonns.    By  aoma  tiio 
diatortion  here  deeoribed  ft*  taxu*  &  iai\«4  «iu\nQ-vnru«.    I  pivfac. 
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however,  to  apply  the  simple  term  varuB  to  the  form  under  con- 
sideration, and  equinO'Vanu  to  cases  of  equinus  in  which  there  is 
added  a  secondary  twisting  inwards  of  the  foot.  In  varus  [Fig. 
372),  the  OS  calcis  is  drawn  up  by  the  tendo  AchilUs,  tilting  the 
astragalus  partially  out  of  the  ankle-joint,  and  the  bones  in  front 
of  the  transverse  tarsal  joint  ore  drawn  inwards  and  upwards  by 
the  tihialis  anticus  and  jioetacus,  so  that  the  scaphoid  iu  placed 
interna]  to  the  astragalus  instead  of  in  front  of  it,  whilst  its  tubo- 
Toeity  is  in  close  cuntadt  with  the  internal  malleolus.  The  liga- 
menta  on  the  inner  Hide  of  the  sole  and  between  the  tibia  and 
astragalus  are  shortened,  and  are  often  the  chief  agents  holding  the 
bonee  in  their  deformed  position.  In  severe  cases,  however,  the 
astragalus  is  itself  deformed,  its  head  looking  almost  directly 
inwards  instead  of  forwards  and  slightly  inwards.  Thus,  in  a  well- 
marked  case  (Fig.  3T:tA  and  b),  the  heel 
appears  drawn  up,  the  anterior  part  of  the 
foot  adduct«d  and  inverted,  the  inner  border 
turned  upwards  or  inverted,  and  the  outer 
border  downwards,  so  that  the  sole  looks 
backwards  and  the  dorsum  forwards,  the 
long  axis  of  the  foot  being  at  the  same 
time  shortened  and  bent  upon  it«elf ,  the 
sole  unnaturally  concave,  and  the  plantar 
fascia  tenee.  In  severe  coses  (Fig.  373c), 
the  inner  border  of  the  foot  may  be  in 
contact  with  the  leg,  and  when  tiie  toot  ^^^  3^2  —  Congeniial 
has  been  walked  upon  the  sole  looks  up-  talipes  varus.  {St.  Bkr- 

wards  as  well  as  backwards,  and  the  dor-  tholoinew'a       Hospital 

sumdownwardsaawellasforwards;  whilst         Museuin.) 
the  sole  is  narrowed  by  tho  approximatioa 

of  the  fifth  metatarsal  bono  to  the  first,  and  a  bursa  often  forms 
over  the  out«r  border  of  the  dorsum.  In  tho  uctjiiired  form,  which 
is  generally  due  to  infantile  paralysis,  tho  history  of  the  case,  the 
wasting,  shortening,  coldness  and  passive  congestion  of  the  limb, 
and  often  the  absence  of  rigidity,  will  commonly  serve  to  dis- 
tinguish it  from  the  congenital. 

3.  Talipee  cii?raneMg  is  rare.  In  the  fi';.tfrHi;iiJ-*arietj' (Fig.  374) 
tlie  anterior  poi-t  of  tha^oot  ie  drawn  up  uiid  often  a  little  everted 
or  inverted,  and  generally  held  rigidly  in  this  position  by  the  con- 
traction of  the  extensor  muscles.  In  the  ofyumci  form  (Fig,  374), 
wHch  is  commonly  the  result  of  infantile  paralysis  of  the  aUf 
mUHclee,  the  heel  is  placed  first  on  the  ground  m  walking,  but  there 
is  no  drawing  up  of  thefootby  theextensors.  The  anterior  partof  the 
foot  drops  downwards  from  the  transvene  tarsal  joint,  and  the  tendo 
Achillis.  inBt«ad  of  standing  out  tensely  as  in  the  normal  foot,  cao. 
often  hardly  be  felt. 


US  IlISEASlSS 

4.  In  tiiiiiita  iiilyut  nr  flnt-foot  tlie  lon^tuduiiU  imJ  tnuuiverM 
oTcUos  of  the  f(H)t  a.ve  Huttened  und  the  iuit(>rior  purl  of  Uio  fmt  u 
monj  or  less  tvertud.  Though  rare  hb  u  comtBuitat.  it  ia  VJTY 
UMOlUiniM  an  acQiiircd  deformity,  and  'au  «uch  tt>,  |>erhap8,  ntiiot 
often  auo  tti  the  ymidiim  oi  the  liiyiments  of  Uio  »oIp  urnl  Iho 
relaxgd  atoto  of  the  muacles  which  normally  sujiport  the  i>liukUir 
arches,  in  oonisequence  of  general  debility  and  want  of  lansculor 
tone,  oombinod  with  long  ntanding  or  carrying  hpavj^  wui|{tits  with 
the  foet  abducted.  Hence  its  frequency  in  growing  and  mider-tofl 
liidis.  onii  lid -boys,  pulicemen,  waiters.   lioiiBeiiiaidB.  and  tbw  I 


Piu,  374.~7klipiia  caIbucus.     (Ilrvant'a  Sarfetf,! 

Amongst  other  cauaoe  may  bo  mentinacd  rheutnalism.  _ 
rickets,  sprains  of  the  plantar  Uguments.  luid  npaiiiu  or  JMnlj 
(wrtiiin  muscW  of  the  Ing.     It  is  also  ijulji'ith  in  badly- 
of  I'ott^iMKturo.       The  calcaneo-scuphoid  liguiueut  am 
fascia,  and  ^f^  a  lens  extent  the  ether  lignincnta  of  the  kiIc, 
elongated,  and  thn  bonea  on  the  inner  sido  »(  the  tuot.  inxtMul  tA 
funning  &u  arch,  are  depresscHi  and  iii  uontact  with  the  gruiutd. 
The  bones  in   front  of  the  tiansverso  tarsal  joint  are  at  th« 
time  muru  or  lean  abdncteil  and  overtui,  luaviiig  the  ha«d  i 
astngalus,  which  i«  itself  depresned,  partly  c:([K>sod  on  tbo 
side  of  thn  f»ot. 


In  wfljitti'  and  generally  iu  lungeuital  uasesi  the  had  wixi, 
•A  the  foot  on  dniwa  u;)  liy  Um  Ullllv  jCShUliB  and  Uw  Bin 
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muscles  respectively,  whilst  the  outer  border  of  the  foot  is  raised 
from  the  ground.  The  acquired  form  is  often  productive  of  so 
much  crippling  and  pain  £is  to  render  the  sufferer  unable  to  follow 
any  employment  which  necessitates  much  standing  or  walking. 
The  foot  (Fig.  375)  looks  broader  and  longer  than  natural,  the  sole 
is  flat,  the  inner  border  in  contact  with  the  groimd,  and  the 
internal  malleolus  depressed ;  whilst  two  prominences,  formed  by 
the  tuberosity  of  the  scaphoid  and  the  partially  exposed  head  of  the 
astragalus,  can  be  soon  and  felt  projecting  on  the  inner  aide  of  the 
foot.  In  slight  cases  the  foot  can  be  made  to  assume  its  natural 
form  on  manipulation  or  on  standing  on  tip-toe,  but  in  severe 
cases  it  is  rigidly  fixed  in  the  deformed  position.  Pain  and  stiffness 
of  the  metatarso-phalangeal  joint  of  the  groat  toe  {Halhix  dolorosus) 
is  a  common  concomitant  of  flat  foot  in  l)oys  and  young  adults. 

5.  In  talipes  catnis  the  sole  is  unnaturally  arched  and  the  plantar 
fascia  is  tense.  The  toes  are 
often  extended  at  the  motatai'so- 
phalangeal  joint,  and  flexed  at 
the  first  interphala^geal  joints, 
giving  them  a  clawed  appearance 
{hollow  daW'fiHtt) .  This  -  condi- 
tion is  said  at  times  to  be  due 
to  infantile  paralysis  affecting 
the  intercssooiis  muscles.  I 
have  tested  the  muscles  in  many 
cases  but  have  not  found  them 
paralyzed. 

General  treatment  of  ta- 
lipes.— The  indications  are — 1 , 
to  restore  the  deformed  foot  to 
its  natural  position;  and  2,  to 

retain  it  in  this  position  until  the  normal  functions  of  the  joints  and 
muscles  have  boon  so  far  restored  that  there  is  no  tendency  to  a 
relapse.  In  the  congenital  and  in  many  of  the  acquired  forms 
these  indications  cun  bo  successfully  fulfilled  if  appropriate  means 
are  taken  and  sufficient  time  and  care  are  given  t^)  the  case.  ^  But 
in  the  paralytic  varieties,  where  the  muscles  have  undergone  com- 
plete atrophy  and  degeneration,  these,  of  coiu«e,  cannot  be 
restored,  and  the  foot  can  only  be  maintained  in  the  normal 
position  by  the  itse  of  instruments.  For  the  fulfilling  of  the  first 
indication  both  operative  and  mechanical  or  manipulative  treat- 
ment may  be  necessarj^.  For  the  second,  the  use  of  mechanical 
supports  and  physiological  after-treatment  should  be  employed. 

The  optrative  treatment,  when  this  is  necessary,  will  generally 
oonsiBt  in  the  subcutaneous  division  of  certain  tendons  [tenotomy), 
in  the  division  of   contracted    ligaments  {syndesmotomy),  and  in 


Fio.  375. — Talipes  valgus  or  flat- 
foot.  (St.  Bartholomew's  Hospital 
Mnseum.) 
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inyeterate  cases  in  the  excision  <)r  section  of  some  of  the  tusal 
bones  {tarsectomy  or  tarsotomy),  or  in  the  performanoe  of  one  at 
other  of  the  following  operations: — Phelps*  open  incision; 
Buchanan* s  subcutaneous  section ;  Fitzgerald*s  operation ;  forcible 
rectification. 

Tenotomy  is  indicated  where  there  is  much  rigidity  and  the  foot 
cannot  bo  brought  into  its  natural  position  by  manipulation.  It^ 
object  is  the  lengthening  of  the  shortened  tendon,  not  its  mere 
division.  The  lengthening  is  effected  by  the  organization  of  the 
Hmall-cell-exudation  which  is  poured  out  between  the  divided  ends 
of  the  tendon.  Hence  the  importance  of  subcutaneous  division, 
that  18,  of  making  a  mere  puncture  in  the  skin  and  preventing  the 
entrance  of  septic  matter  lest  suppuration  ensue  and  the  tendon 
become  adherent  to  its  sheath  or  fail  to  unite.  The  tendon  having 
been  made  tense  by  an  assistant,  pass  the  tenotome  beneath  it  with 
the  blade  on  the  fiat ;  then  whilst  the  tendon  is  slightly  relaxed, 
turn  the  edge  of  the  tenotome  towards  the  tendon  and  cut  towuds 
the  skill,  the  assistant  again  making  it  tense  to  facilitate  the 
division,  ])ut  relaxing  the  moment  it  is  felt  to  give  way  lest  the 
skin  be  sovered  and  the  puncture  be  converted  into  an  open  wound. 
The  puncture  should  be  covered  with  a  dossil  of  antiseptic  gauze, 
and  the  foot  secured  to  a  splint  or  in  a  plaster-of-Paris  bandage. 
It  was  formerly  the  custom  to  place  the  foot  in  a  splint  in  the 
defonued,  or  in  only  a  slightly  improved  position  for  a  few  days 
until  the  puncture  had  healed  and  the  tendon  had  united  before 
beginning  mechanical  extension  to  stretch  the  new  material 
l)etwcen  the  di\4ded  ends.  It  was  thought  that  if  the  foot  was  at 
once  rectified  and  the  ends  of  thedi^dded  tendon  consequently  much 
sepanitod,  there  was  grave  risk  of  the  tendon  not  uniting,  or  of  the 
uniting  matorial  remaining  weak.  I  have  not,  however,  found 
this  to  ]m>  the  case,  and  I  now  invariably  place  the  foot  immediately 
after  tenotomy  in  the  best  position  possible,  often  leaving  a  gap  at 
a  (][uai'ter  of  an  inch  to  half  an  inch,  or  even  more,  between  the 
ends  of  th(;  (livido<l  tendon.  By  at  onco  rectifying  the  position  of 
the  foot,  iitUn-  dividing  any  contracted  ligaments  that  may  still 
hold  thf^  l)oii(>s  in  their  deformed  position,  much  time  is  saved  and 
the  necessity  of  expensive  extension-apparatus  is  avoided.  In 
dividing  th<>  ]M)sterior  tibial  tendon,  after  a  puncture  has  been 
made  with  a  shai-p-pointed  tenotome,  a  blunt-pointed  tenotome 
should  1m»  substitut<Hl  for  it  lest  the  iMwterior  tibial  artery'  be 
pri(^ke<l.  Should  tliis  vessel  be  wounded,  all  that  is  necessar}'  is  to 
apply  firm  ])n'.ssuro  to  the  foot  and  ankle  by  a  })ad  and  bandage. 
On  no  account  should  an  attempt  be  made  to  tit*  it,  as  this  would 
convert  the  subcutimeous  into  an  open  wound.  Even  where  the 
ODterior  oa  well  as  the  posterior  tibial  artery  has  been  wounded  in 
tenotomy,  blee<ling  haft  \)eeiv  T«iAi\^  arrc^fi^  Vj  ^T«»«^a^^  fuod  no 
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harm  Has  ensued.  In  the  fat  ankle  of  an  infant  the  posterior 
border  of  the  tibia,  the  guide  to  the  tendon  of  the  tibialis  posticus, 
cannot  be  felt;  the  tenotome  should  then  be  entered  midway 
between  the  anterior  and  posterior  border  of  the  leg,  and  at  right 
angles  to  the  surface. 

Syndesmotomy  consists  in  dividing  the  contracted  ligaments  which, 
after  tenotomy,  are  frequently  found  to  hold  the  foot  in  the 
deformed  position.  It  is  performed  by  passing  a  tenotome  deeply 
into  the  foot  over  the  situation  of  the  ligaments  to  be  divided,  and 
cutting  freely  through  them  whilst  they  are  put  on  the  stretch  by 
an  assistant  manipulating  the  foot.  The  position  of  the  foot 
should  then  bo  rectified  by  wrenching,  and  a  plaster-of -Paris 
bandage  applied. 

TarsecUrmy  has  for  its  object  the  removal  of  certain  bones  or 
portions  of  bones  from  the  tarsus,  so  as  to  allow  the  foot  to  be  at 
cmce  restored  to  its  normal  position.  It  should  only  be  undertaken 
in  inveterate  cases  after  milder  measures  have  failed.  The  opera- 
tions most  frequently  performed  are  Davy's,  or  the  removal  of  a 
wedge-shaped  piece  of  bone  from  the  tarsus ;  and  Tiimd's,  or  the 
excision  of  the  astragalus. 

Tarsotomy  is  the  operation  of  dividing  the  tarsus  transversely 
with  a  chain  saw,  and,  like  tarsoctomy,  should  only  l)e  done  in 
inveterate  cases. 

Pfielps*  open  incision. — This  consists  in  making  an  incision 
through  the  soft  tissues  on  the  inner  side  of  the  foot  down  to  the 
bones.  The  tibialis  anticus  and  posticus,  the  abductor  hallucis 
and  the  calcaneo-scaphoid  ligaments  are  divided.  The  woimd  is 
then  stuffed  with  aseptic  gauze  and  allowed  to  granulate  from  the 
bottom. 

Buchana7i''s  snhcuUineoiis  sertio^n. — A  tenotomy  knife  is  passed 
between  the  skin  and  the  plantar  fascia  half  across  the  sole  of  the 
foot,  and  all  soft  parts, — ^the  muscles,  arteries,  nerves,  and  ligaments 
are  then  divided  clown  to  the  calcaneo-scaphoid  joint. 

FitzgeraliTs  operation  consists?  in  dividing  suhcutaneously  with  a 
chisel  the  neck  of  the  astragalus  and  the  os  calcis  just  behind  the 
posterior  articular  facet  for  the  astragalus,  and  in  then  diilling  the 
cuboid  in  several  j)lace8,  breaking  up  suIk  utaneously  the  scaphoid 
with  a  chisel  and  hammering  it  back  into  place. 

Forcible  rectification, — This  is  done  by  a  Thomas  wrench  or  by 
Grattan's,  Redai-d's,  or  some  other  form  of  osteoclast.  The  ligaments 
preventing  reduction  are  torn  across  and  sometimes  the  bones  are 
broken. 

Mechanical  treatment. — Until  recently  it  was  usual  to  keep  the 
foot  in  the  deformed  position  till  the  tendons  had  united,  and  thea 
bring  the  foot  slowly  into  its  normal  position  by  gradually  «Mb(^<» 
ing  the  divided  tendon.      The  apparatus  Msvxsi^y   eTs^or^^  ^w 
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some  fonn  of  Scarpa's  shoe  (Fig.  376}  or  other  cogwheel  con- 
trivance. By  the  majority  of  Surgeons,  however,  plaster  of  Paria 
is  now  substituted  for  such  expensive  apparatus,  the  foot  being 
secured  at  once  in  the  plaster  in  the  best  possible  position,  ta 
slight  cnsea  division  of  tho  t«ndon  will  alone  be  eufQcient  to  alhnr 
of  this  ;  in  more  severe  cnncs  the  division  of  the  ligaments  vill  alto 
be  necessary,  whilst  In  vcty  severe  cases  removal  of  a  portion  of 
bone  will  be  required.  If  plaster  of  Paris  is  used  a  ootton-wool 
bamlogo  should  ttlways  1)6  employed  beneath  the  plaster  to  prevent 
injurious  pressure  on  the  parts.  The  mechanical  supports  neoes- 
sary  after  the  foot  has  been  rectified  will  be  briefly  mentdoned 
under  the  tn^atmeut  of  each  variety  of  talipes. 

I'hysiologimI  nfter-trtntmciii  is  most  important  for  Qaa  purpose  at 
restoring  the   nntuml    movomenta 
of  the   joints   and   tho   functional 
activity  of  tho  muscles.  It  consists 
in    active    uiid    passive   ( 


— ftcftriui'ii  Kia.  377. — Boot  with  (IdqUs  l^r«M  ta 

>boe.  klnre  knec^  oDtaide  iron  oontiDBBd  to 

pelvic  ipnlle. 

masnagi-,  Kunidi/iiti'in.  hot  and  cold  sponging,  and  lastly  in  teach- 
UIK  the  iwtiviit  tho  proper  use  of  tho  roHtorcd  foot. 

It  now  niniiins  to  mi.'iitiim  the  sjHtcial  treatment  appropriate  to 
each  variety  >d  talipes. 

In  Mijim  fr/iiiuii',  tcniitumy  of  the  teudo  Ai^illis  is  usually  all 
that  is_  r«|uiii-<l ;  but  if  there  is  much  contraction  of  the  sola 
(tiililirK  niritii),  the  jilniitiir  fascia,  or  any  t«nse  band  that  oaa  bt 
felt,  ahuulil  lirxt  IxMlividcil,  and  when  the  sole  has  been  straightened 
out  by  kcH'piug  the  fiHit  fur  u  fortnight  or  so  iu  plostor  of  Puu,  ths 
tondo  AchiUis  way  then  hu  cut,  and  tho  foot  again  placed  in  plastsr 
in  tho  restored  position  fur  another  two  or  three  weeks.  A  boot 
with  double  Icg-imiis  and  tuo-raising  spring  must  be  auheeqaentlj 
vom  in  [xiralytic  cases,  the  irons  being  earned  above  the  knas  and 
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tike  out^  iron  above  the  hip  to  a  pelvic  band  if  the  flexors  or 
exteuBOn  ol  the  leg  are  alao  affected  (Fig,  377). 

Id  ttdipa  oarua,  except  in  slight  cases,  the  tibialis  antlcus 
and  postiouB  should  first  be  divided,  and  the  inversion  ol  the  foot 
overcome  by  some  (onn  of  varus  splint,  or  plaster  of  Paris.  When 
Hob  has  been  thoroaghl;  done,  the  t«iido  Aehillis  should  bu  cut, 
and  the  heel  brought  down  as  in  c/iiiiiiis.  Where  thpre  is  much 
contraction  of  the  sole,  the  plantar  fascia,  or  other  touso  band, 
should  be  divided  aft^r  the  tibials  but  before  the  t«udu  Achillia,  A 
itjniTlni-  inatrument  to  that  described  for  oquinus  should  thou  be 
worn  for  six  months  to  a  year  or  more ;  or  as  long  as  any  tendency 
is  shown  ^  relapse.  In  paralytic  cases,  where  the  whole  leg  tonds 
to  twi«t  inwards  from  the  hip-joint,  the  outer  iron  should  be  carried 
to  the  pelvis.  In  very  severe  cases  the  ligaments  on  the  iitiiei'  side 
of  Uie  sole  and  the  posterior  ligament  of  the  ankle  may  be  divided 
Bubcutaneoualy,  as  suggested  by  Mr.  B.  W.  Parker  [ei/iiili^iiiutiiinii) ; 
or,  if  this  is  not  enough,  the  whole  of  the  soft 
tdssaee  on  the  inner  side  of  the  sole  may  bo 
divided  Bubcutaneously  down  to  the  bono 
{Buckanan'i  yperation),  or  the  contracted  ten- 
dons and  ligaments  below  and  in  front  of  the 
internal  malleolus  may  be  divided  by  an  open 
incision  (FMpt'  operativn),  or  as  a  last  re- 
source a  wedge-shaped  piece  from  the  trans- 
verse tarsal  joint,  or  the  astragalus,  may  bo 
removed. 

lu  talipet  caicanetu,  the  extensor  t«uduii 
the  congenital  form,  must  be  divided  if  the 
foot  cannot  t>e   rectified   by   plaster  of   Paris         boot  for  £ut-fuot. 
alona.     In  the  acquired  form  a  boot  and  irons, 

similoi  to  that  used  in  equinus  but  with  a  toe-depressing  spiiag. 
may  be  worn.  In  paralytic  cases  the  tendo  Achillia  may  in  some 
instances  be  shortened  by  removing  half  an  inch  or  more  and 
splicing  the  divided  ends,  or  the  pcronei  may  be  sutured  to  the 
tendo  Achillis  so  as  to  take  tho  place  of  the  paralyzed  culf  muscles 
(Meofoiiani'j  operalitm). 

In  tcUipe*  valgiu  or  fiaU/oot,  such  exercises  as  alternately  raisinft 
the  body  on  tip-toe,  or  walking  on  the  outer  edge  of  tho  foot,  will 
in  alight  cases  of  the  acquired  variety  when  combined  with  thu  use 
of  a  valgus  pad  and  a  properly  shaped  boot,  generally  bo  succoss- 
hU.  In  severer  cases  a  boot  with  outside  leg-iruu  and  rubber 
band  to  brace  up  the  sunken  aruh  (Fig.  37M),  should  be  worn  ; 
whilst  where  there  is  much  rigidity,  the  foot  should  bo  wroui;hi\l 
into  position  with  the  patient  under  an  auiesthetic  and  placed  in 
idoster  of  Paris  for  a  month.  The  wrenching  may  be  repeated  if 
',  and  the  boot  above  described  subsequently  worn,    lu 
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very  severe  cases  ezosioa  of  Chopari's  joint  (Ogalon't  operation),  the 
removal  of  a  wedge-shaped  piece  of  tke  neck  of  the  astragnlua  and 
osteotomj  of  tihe  tibia  just  above  the  ankle  have  been  performed, 
knd  are  said  ta  be  attended  witli  success.  I  have  on  only  one 
occasion  had  to  da  Og«t«n'8  operation,  haviog  alvays  found  wrench- 
ing BufficJent.  By  some  Surgeons,  division  of  the  peronei  tMidona 
is  recommended,  a  procedure  which  in  my  opinion  Is  quit«  unneces- 
sary, and  oontrary  to  the  principles  whit^  stkould  guide  us  in  the 
treatment  of  the  defarmity. 

Hai.i.ttt  valqub  is  the  dislocation  of  the  great  toe  inwaids  at 
the  metatareo- phalangeal  joint.  It  is  fr«quently  ooanect«d  with 
an  enlarged  bunion  over  the  inner  side  of  the  joist.  In  the  way 
of  treatment  a  sock  with  a  separate  stall  for  t^e  big  toe  should  he 
worn  and  the  boots  should  be  straight  along  the  inner  edge  and 
square  at  the  toe.  Krohne's  lever.  Bigg's  bunion  spring,  or 
Ilolden's  toe-poat  in  the  boot  will  be  found  useful  in  oorMCting 
the  inward  displacement.  If  the  toe-post  is  used  a  gloved  stock- 
ing must  bo  worn.  For  advanced  caaes,  excision  of  the  head  of 
the  metatarsal  bone  is  attended  with  the  beet  reeults. 

^^fy*'lP'  TOE  is  a  conditicm  in  which  usually  t^e  second  toe  is 
hyperexteuded  at  the  metatareo-phalangeal  joint  and  flexed  at  the 
first  intetphalangeal  joint.  It  is  due  to  contraction  of  the  latenl 
ligaments  and  glenoid  plate  (not  to  contraction  of  the  tendons), 
the  result  in  probably  the  majority  of  cases  of  wearing  too  sbort 
or  badly-shapcil  boots.  It  is  sometimes  hereditary,  however,  and 
Mr.  Auderson  ri>)>;ar<lH  it  oh  duo  to  a  physiological  contntctiMi  of 
the  ligaments,  and  only  in  a  remote  sense  to  the  um  of  ill-fbnaed 
boots,  Trfuiinmt. — Wrenching  the  too,  dividing  the  ligament* 
fubcutaueouiily,  excising  the  joint,  or  amputating  the  toe  accord- 
ing to  the  degree  uf  the  deformity,  is  the  proper  treatment. 


—     J  »      .      . 
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APPENDIX. 


AMPUTATIONS. 

Amputations. — The  objects  that  should  be  kept  in  view  in 
performing  an  amputation  are : — 1,  to  remove  the  whole  of  the 
injured  or  diseased  part  that  is  beyond  the  reach  of  recovery,  with 
as  little  sacrifice  of  the  healthy  tissues  as  possible ;  2,  to  prevent  all 
imnecessary  haemorrhage;  3,  to  secure  a  sufficient  covering  for  the 
end  of  the  bone ;  4,  to  avoid  adhesion  of  the  cicatrix  to  the  bone ; 
5,  to  divide  the  large  blood-vessels  and  nerves  transversely,  and 
leave  their  cut  ends  in  such  a  part  of  the  stump  that  they  may  be 
little  exposed  to  pressiire ;  and  6,  to  ensure  an  efficient  drain  and 
aseptic  condition  of  the  woimd. 

Amputations  may  be  performed  by  the  circa/ar  or  by  the  yfofp  method. 

In  the  circulur  method  the  integuments  are  first  divided  by  a 
circular  incision  round  the  entire  circumference  of  the  limb.  They 
are  then  retracted,  and  the  muscles  divided  higher  up  the  limb  by 
a  similar  circular  sweep  of  the  knife.  The  muscles  are  next  in 
their  turn  retracted,  and  the  periosteum  is  divided  still  higher  up 
the  bone,  which  is  finally  sawn  through  at  that  spot.  This  method 
possesses  the  advantages  that  the  vessels  and  nerves  are  divided 
transversely,  and  that  the  wound  is  of  moderate  dimensions ;  but 
the  cicatrix  is  oppoaite  the  end  of  the  bone,  the  coverings  for  the 
latter  are  apt  to  be  deficient,  and  the  stump  is  liable  to  assume  a 
conical  shape.  The  circular  method  is  now  seldom  employed, 
except  for  amputation  of  the  arm. 

In  the  flap  method,  double  flaps,  or  a  single  anterior  or  posterior 
flap,  are  provided  for  the  coveriug  of  the  bone.  The  flap  or  flaps 
may  consist  of  integuments  alone,  or  of  more  or  less  of  the  mus- 
cular and  other  soft  tissues  as  well.  In  the  former  case  the  flaps 
are  cut  and  reflected,  and  the  muscles  and  other  soft  parts  are 
then  divided  at  the  level  of  the  base  of  the  flaps  in  a  circular  , 
manner  down  to  the  bone,  which  is  sawn  through  a  little  highor 
up.  By  this  method  most  of  the  advantages  of  the  circular  ampu- 
tation are  secured  without  its  disadvantages.  When,  on  the  otlm 
hand,  the  muscles  are  included  in  the  flaps,  the  veBsels 
nerves  are  liable  to  be  split,  or  notched,  or  divided  obliquely: 
of  transversely,  whilst  the  mass  of  muscle  in  the  flap  teu^ 
prolong  the  healing  of  the  woimd.    These  muscular  flaps  Uii^^ 
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by  a  dronlar  sweep  of  the  knife,  and  saving  tte  bone  aoroes 
slightly  abore  tlie  plane  of  the  divided  muscles. 

8PBC3IAL  AMpnTATiONB, — Amputati(m  at  the  ihoidder-joiiU  may 
be  performed  either  by  the  flap  or  by  the  oval  method.  In  either 
case  the  BubclaTian  artery  should  be  compressed  above  the  clavicle, 
or  in  some  instances  the  axillary  tied  before  the  amputation  is 
be^un.  Tkejtap  jnelhod. — A  largo  flap  consisting  of  integuments 
and  deltoid  muscle  is  usually  taken  from  the  outer  aspect  of  the 
joint,  either  by  transfixion  or  better  by  cutting  from  vithout 
inwards.  In  trantfi^ott,  the  deltoid  having  been  grasped  and 
raised  by  the  Surgeon's  left  hand,  the  knife  should  be  made  to 
transfix  the  limb  on  its  upper  and  outer  aspect  just  below  the 
acromion,  and  a  flap  formed  with  roimded  angles  about  tour  inches 
long.  The  Sap  is  turned  back,  the  head  of  the  bone  freed  from 
its  connections,  and  the  knife  passed  behind  it,  and  made  to  cut 
its  way  out  towards  the  axilla,  the  axillary  artery  being  seized  as 
it  is  divided.  In  cutting  a  flap  from  without  inwards,  the  incision 
is  made  from  a  point  Just  external  to  the  coracoid  process  and 
carried  in  a  circular  sweep  downwards  as  low  as  the  insertion  of 
the  deltoid,  and  then  upwards  to  the  posterior  fold  of  the  axilla 
just  behind  and  below  the  acromion.  In  the  oval  method  (Spena't 
modification),  an  incision  is  made  from  just  oxtomal  to  the  coracoid 
vertically  downwards  as  in  excising  the  Joint  "through  the  clavi- 
cular fibres  of  the  deltoid  and  pectoralis  major"  to  the  humeral 
attachment  of  the  latter  muscle,  which  is  then  divided.  The  in- 
cision  is  next  carried  with  a  gentle  curve  through  the  lower 
fibres  of  the  deltoid  towards  the  posterior  border  of  the  axilla,  A 
second  incision  is  then  made  through  the  skin  and  fat  only,  from 
the  point  where  the  straight  incision  teiminatod  across  the  inside 
of  ^o  arm  to  meet  the  incision  at  the  outor  part.  The  out«r  flap 
is  next  dissected  up  with  the  trunk  of  the  postorior  circumflex 
artery,  the  head  freed  from  it«  connections,  disarticulated,  and  the 
remaining  soft  parts  cut  through  on  the  axillary  aspect,  the  axillary 
artery  being  divided  last  of  all. 

AnepitbUioiit  of  the  arm  and  forearm  are  usually  performed  by 
double  skin-flap4  and  circular  division  of  the  muscles.  The  cir- 
cular method,  however,  or  amputation  by  single  or  double  trans- 
fixion or  by  Teale's  method,  may  be  employed. 

Amptdation  nt  the  wrist  may  be  performed  by  two  short  flaps,  \sj 
a  long  palmar  flap,  or  by  an  external  flap  taken  from  the  thumb. 
In  the  double-flop  method  the  incision  is  commenced  half  aa  inch 
above  the  styloid  process  of  the  radius  or  ulna.  The  flaps  shoidd 
be  cut  square,  with  rounded  angles,  and  about  two  inches  in  lengQi. 
The  joint  should  be  opened  on  the  dorsal  aspect,  and  on  the  ocnii» 
pletion  of  the  disarticulation  the  styloid  processes  of  the  radius  and 
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after  Stephen  Smith's  method.  Two  Utaral  ekia  flaps  are  cut  from 
eftch  side  of  the  limb,  the  mciHions  beginning  in  front,  an  inch 
below  the  tuberols  of  the  tibia,  and  ending  behind  at  the  centre  of 
the  popliteal  space.  The  soft  tissues  are  next  divided  by  a  oironlar 
sweep  of  the  knife  just  below  the  patella,  and  the  tibia  then  separa- 
ted from  the  femur.  The  patella  is  left  in  the  stump.  The  inner 
flap  should  be  ahghtly  the  lat^r. 

Ampuiation  n/the  thigh  is  usually  done  by  double  skin-flape  and 
circular  divinon  of  the  muscles.  The  flaps  may  be  antero- 
posterior, or  lateral;  or  one  flap  maybe  antero-extemal  and  the 
other  postero-int«mal. 

Ampuiation  of  the  leg  may  also  bo  done  by  two  skin-flaps  and 
cutnilar  diviaion  of  the  muscles,  or  by  Teale's  method.  The 
posterior  flap  is  sometimes  cut  by  transfixion.  The  sharp  edge 
of  the  tibia  should  be  out  off  obliquely,  lest  it  subsequently 
protrude  through  the  skin.  Tho  division  of  the  fibula  should 
be  completed  before  that  of  the  tibia  to  prevent  Bplinteiing, 
Should  the  arteries  retract,  as  they  are  apt  t«  do  in  this  situa- 
tion, they  nay  be   conveniently  drawn  down  by  a  tenaculum. 

Ampulaiioa  of  the  fool  may  be  done  by  one  of  the  following 
methods : — 

Ditarticulalion  at  the  ankle-Joint  (Syme'a  amputation)  consistfi  in 
removing  the  foot  at  the  ankle  joint,  cutting  off  the  ends  of  the 
tibia  and  fibula,  and  retaining  the  integuments  of  the  heel  as  a 
coTering  for  the  bones.  An  iucision  down  to  the  bone  is  made 
across  the  under  surface  of  the  heel  from  the  tip  of  the  external 
malleolus  to  a  little  behind  and  below  the  internal  malleolus,  i.e., 
to  a  point  exactly  opposito  its  commencement.  This  incision  should 
incline  slightly  backwards,  so  as  to  cross  the  os  calcis  just  in  front 
of  the  tubercles  (Fig.  380,  1  to  0).  A  second  incision  is  next  made 
across  the  front  of  the  ankle  (Fig.  3S0,  0 1«  1'),  the  joint  opeued, 
tiie  lateral  ligaments  divided,  and  the  oe  calcis  cleared  from  its 
posterior  and  lateral  connections  by  cutting  from  above  down- 
wards. Syme.  however,  formed  his  heel-flap  by  dissecting  it  from 
the  bone  from  below  upwards,  a  more  difficult  procedure  than 
cutting  from  above  downwards  as  is  now  always  done  at  St.  Bar- 
tholomew's. The  knife  should  be  kept  close  to  the  bone  to  avoid 
injuring  the  posterior  tibial  artery  or  button-holing  the  integu- 
ments. The  malleoli  and  a  thin  slico  of  tho  tibia  are  finally  sawn 
off  (Fig.  380,  a).  The  anterior  tibial  and  the  plantar  arteries 
require  ligaturing ;  tho  latter  are  situated  at  the  extremity  of  th« 
inner  side  of  the  heel-flap. 

Pimgoff't  operation  is  a  modiflcation  of  Syme's.  It  differs  in  t^iafc  t 
the  posterior  part  of  the  os  calcis  is  left  in  the  heel-flap  to  unl^  i 
with  llie  sawn  end  of  the  tibia.  It  is  performed  in  a  nioxla.  I 
manner,  save  that  the   eole  incision  is  carried  slightly  fbi^rtoA  * 


isBteod  of  backward  (Fig.  380,  0  to  4).  and  after  the  wiU«-jennt 
is  opened,  and  the  09  tmlds  exposed,  tbe  po«t«nctT  part  at  Um 
latter  is  eawn  ofF  (Fig-  3H0,  d)  instead  of  being  dueected  out.  Hw 
sawn  surface  of  tbe  na  calm  is  then  turned  np  and  |^jw«d  in  con- 
tact with  the  aawn  end  of  the  tibia,  to  which  it  inaj  adrantagvond j 
bo  tixed  bj-  an  ivor^r  peg  driven  throngh  the  heel-flap  and  □«  mJna 
info  the  lower  end  of  the  tabia. 

The  Mniio-taT»al  amputaliim  [Chopnrfi)  consista  in  amputatifin 
of  part  of  tbe  foot  throngh  the  transverae  tarsal  joint,  i.f..  Ih*^ 
joint  formed  by  the  o«  calds  and  astrognlos  behind,  and  tho 
cuboid  and  scaphoid  in  front  (Fig.  3S0,  8).    A  ttirved  inddoo  with 


Fio.  nRO.—Disgramnf  ihcarticoUlionaof  Ihefoot  ftnd 

A.  line  et  inrinon  thraagh  mnllcoli  in  Sjne'i  (mpnUtion.  1  to  0,  0  la  1', 
linM  of  indnan  UircDgh  Foft  pun*  in  %ni«'>  >in|intii(ioD.  D,  liM  at  InddOB 
throngli  ■>•  cjkldi  Id  nrogofl'a  opention.  ]  tu  0.  0  to  <,  liaca  of  tadatm 
Ibnngh  noft  |arts  in  Fin>enir>  opcntian.  I),  line  of  utjcakttina  fc »(■»«■ 
ffi  calcif  iiDil  wtni^lua  b«hiciri  and  eoboiil  Mid  rrspboid  in  ffoat.  S  to  -t-, 
-)  to  2'.  line*  of  ineiiion  in  Chopul  ■  oprnlian,  C,  Itn*  of  utionUtiM 
l«t<rM>u  taraai  and  nivUtaniiK  3  lo  t,  t  m  3'.  Hon  of  iatiirion  in  «uv 
pMtalJLrwl  npcmtion. 

il«  convexity  forwards  iamade  acroea  the  dorsum  of  th*  foot  L 
itnniedint^ly  bi^hind  the  tuborcJe  of  the  icaphuJd  to  a  point  mift 
between  the  tip  of  the  extemal  mallooluH  and  the  hum  of  tbo  f 
metatarsal  bono  (Fig.  360.  2  to  +,).  The  extrmnitiosof  tliiainaii.. 
are  connectud  by  tnuing  out  from  the  aolc  a  flap  which  dtooU 
reach  jnst  idiort  of  the  balls  of  the  toes,  and  sbuuld  be  loogw  on  tta 
lunar  than  on  ita  oilier  (ride  (Fig.  3flO,  +  to  :2').  The  dorsal  UgauMDta 
ara  now  divided,  and  the  knife  is  passed  twueath  the  bonaa  and 
modo  to  cut  its  way  ontwarde,  thus  completing  tho  fl^  alrwilj 
iBttrked  out  OD  the  sol*.    The  HstrsgaJus  and  m  calda  an,  of  oootm. 
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left  in  the  etump.  The  chief  objection  that  has  been  urged  against 
the  operation  is  the  tendency  of  the  tendo  Achillis  to  diaw  np  the 
OS  calds,  and  consequently  depress  the  ant«rior  part  of  the  stump 
BO  that  the  cicatrix  becomes  the  lowest  part.  If  care,  however,  is 
taken  to  make  the  dorsal  incision  nearly  straight  acrosa  the  foot, 
this  drawing  up  of  the  heel  can  to  a  great  extent  be  prevented  and 
an  excellent  and  useful  stump  may  be  obtained,  or  Tripicr's  suggestion 
may  be  adopted  and  the  under  surface  of  the  os  caJcis  be  sawn  oS 
90  aa  to  leave  a  flat  surface  for  walking  upon. 

The  Tario-metatarial  amputation  consists  in  removing  the 
anterior  part  of  the  foot  at  the  joints  between  the  tarsus  and  meta- 
tarsus (Fig,  380,  c),  leaving  tho  tarsus  intact.  It  may  be  done — 
1,  by  disariiculating  the  metatarsal  bones ;  2,  by  sawing  across  the 
bases  of  all  the  metatarsal  bones ;  3,  by  disarticulating  the  four 
outer  metatarsal  bones  and  sawing  across  the  projecting  internal 
cuneiform  bone;  4,  by  disarticulating  the  three  outer  and  the  first 
metatarsal  bones,  and  sawing  across  the  prominent  base  of  the 
second.  The  disarticulating  method  is  usually  called  Liefranc's 
operation  ;  tho  disarticulating,  with  sawing  across  the  internal 
cuneiform  or  base  of  the  second  metatarsal  bone,  Hey's.  Uey, 
however,  it  appears,  performed  ail  of  the  first  three  uperationp, 
but  not  tho  last ;  and  so  much  confusion  has  arisen  as  regards 
what  is  meant  by  I^isfranc's  and  what  by  Iley's  operation  that  tho 
terms  had  better  be  dropped.  In  the  disarticulating  method, 
which  only  need  be  described,  an  incision  is  made  across  the  tarsus 
from  the  fifth  metatarsal  bone  to  an  inch  in  front  of  the  prominence 
of  the  scaphoid  (Fig.  380,  3  to  +) ;  a  solo-flap  is  next  traced  out,  as 
in  Chopart'a  amputatiun,  but  it  should  reach  as  far  as  the  web  of 
the  toes  (Pig.  3H0,  t  to  3').  The  metatarsus  is  then  disarticulated 
from  the  tarsus,  the  only  difficulty  in  doing  this  arising  from  the 
second  metatarsal  bone  dipping  in  between  the  cuneiform  bones. 
The  knife  is  now  placed  behind  the  bones  and  made  to  cut  ita  way 
out,  thus  completing  the  sole-flap,  or  the  flap  if  preferred  may  bo 
diBsected  up  from  without  inwards. 

The  ffreat  toe  may  be  amputated  at  its  larso-metatarsal  joint  by 
a  flap  taken  from  the  inner  side  of  the  foot ;  or  by  an  oval  incision 
'whii^  is  carried  along  the  metatarsal  bono  to  about  the  middle  of 
ita  shaft,  then  made  t«  diverge  to  the  web  between  the  first  and 
second  toes,  and  carried  round  the  plantar  surface  of  the  big  toe 
and  back  to  the  (ipot  at  the  middle  of  the  metatarsal  bone.  The 
incision  should  extend  down  to  the  bone,  which  should  be  next 
freed  from  its  remaining  connections  and  disarticulated,  the  knife 
being  kept  close  to  the  metatarsal  bone  to  avoid  injuring  the  com- 
municating branch  of  the  dorsalis  pedis  with  the  external  plantar 
ttrtery.  When  the  operation  is  completed  merely  a  single  longi- 
tudinal scar  remains  on  the  inner  side  of  the  foot. 
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—  tipping  of,  587 

—  wounds  of,  355 
Abdominal  pariet^,  abni^ew  of.  353 

—  —        woands  of,  355 

—  riaceni,  pTotrnsion  of,  8Bi, 
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—  ^~      mpture  of,  853 

—  —      woundB  of,  356,  -168 
AbscesH,  18 

—  acute,  18 

—  alveolar,  607 

—  anal,  63-> 

—  of  bone,  202 

—  of  brain,  323,  439,  452 

—  orbrfaiit,  730 

—  cnusea  of,  21 

—  chronic,  24 

—  coniplicfltioiin  of,  24 
~  fiEcal,  603 

—  Hilton's  metlioci  of  ippniiig. 


Abscns,  psoas.  GG9 

—  residTial,  25 

—  Hpinal,  659 

—  symptoms  of,  22 

—  of  tongue,  498 

—  treatment  of,  28,  2S 
^    nrinary,  660 

Absceases,  embolic,  138 
Acetabulum,  fracture  of,  372 

Acne  rosacea,  514 
Acromegaly,  209 

Acromion,  fracture  of,  898 
Actinomycosis,  133 
Actinomyses,  133 
Actual    cautery    in    hs^niorrliaRe, 

112 
Aeupreaaure  in  luemorrhage,  114 
,   Adeuoiit  cancer,  80 

—  vegetatioUB,  S25 


23 

—  iliac,  559 

—  i«chio-rcc<a1,  632 

—  of  kidney,  6-10 

—  lachrymal,  461 

—  lumbar,  559 


Alveolai;,absceBR,  G07 
Amblyopia,  toxic,  475 


—  of  orbit,  4  78 

—  perineal,  690 

—  perenephriti';,  840 

—  postpharyiif(eHl,  527.  S. 

—  of  prostate,  671 


mpul 


1,  764 


operation,  G86 
Anal  abscess,  632 

—  ulcer,  826 
Anel's  o|>cralion,  260,  283 
Aneurysm,  249 

—  by  anaatomoMs,  288 

—  nHcrio-venoHB,  181 


Aneinymi.  of  banc,  215 

—  causes  nf,  249 

—  circmnscribcd,  252 

—  cicBoid,  288 

—  clftssilicatlon  of,  Stil 

—  coDtenU  of,  260 

—  diaenosU  of,  265 

—  difliiaed,  2M 

—  diBKCting,  262 

—  effecls  of,  263 

—  tn]se.  252 

—  fonnalion  of,  249 

—  fuiiform,  251 

—  galvano-puncture  in,  26fi 

hj  needles,  256 

—  ligature  in,  360 

—  nianipalation  in,  265 

—  pmsnn  in,  257 

—  nipturr  of,  253.  255 

—  nwx^ulatcd,  251 

—  signs  of,  2(4 

—  ap#cinl,  266 

—  ipliygniDgraph  in,  254 

—  spontaneous,  240 

—  HtippnratioD  of,  263 

—  tenoinations  of,  263 

—  Inuiuatic,  181 

—  IreatinoDt  of,  255 

—  tnie,  262 

—  varicoso,  181 
Aneurysmal  varix,  181 
Anemyniis.  aortic,  2G6 

—  nt  WnJ  of  ellww,  IDS 

—  a^illnnr,  287 

—  carotiff,  SBfl 

—  rem  oral,  2d9 

—  ginteal,  2nM 

—  tiigniiul,  269 

—  inlermil,  265 

—  in  neck,  266 

—  orUtaJ,  267 

—  poplitval,  269 
Angioma,  OH,  287 

Aneiilsr  curratim  of  ipitie,  667 
Ankle,  ampntalion  at,  769 

—  diitocalion  of,  418 

—  eiciaion  of,  339 

—  iipmns  af,  405 
AnkyloftloMiia,  492 
Ankjloain,  bony,  2Sa 

—  fibiDUi,  2113 


Annnlai  strietnTe,  678  ^^| 

Anthrai  bacillna,  182 

Antiseptic   trcaiment   of    vmitida. 


Antrum,  alwcesn 
—    cysU  of,  610 


r,  508 
,  —  tumoun  of,  510 
I   Autyllns,   openttlou   of,  b 

rysm,  261,  266 
I   Anas,  artiGcial,  608,  313 

—  dissBses  of,  624 
1       —    firtuU  of,  6S2 

—  imperforate^  624 

—  painful  nicer  of,  626 

—  prolapse  of,  827 
I  —  pmiitus  of,  626 
I   Aphasia  iift«r  bead  it^niT,  33 

Aphthoua  stomatitis,  49u 

Appenilicitis,  678 

Arch,  palmar  wounds  of,  380 
I   Argyll-Kobertson  popiJ,  231,  483 
<   Ann,  ■inpuUlion  of,  757 
I   Artrial  rarix,  288 
I   Arteries,  atWoma  of,  346 

—  cidcitication  of,  »W, 
I       —    QontusiODs  of,  175 

—  diseases  of,  248 
I       —    fatty  degenrratioB  o^ 

—  itgnrici  of,  176 
'       —    lacenitiou  of,  175 
I       —    JigatunoT,  179,  STO 
I       —    te|iair  of  wouniU  of, 
I       —    nptom  of.  176 

—  syphilitic  dinoaai  of,  S4S 

—  toraion  of,  IIS 

—  treatTucut    ol    noanda 
I  1(8 

—  troumliof,  177 
Artsrio-Tsnona  anemjin,  ISI , 
Artoritia,  246 

—  plastic,  246 

—  oblltaratiT*,  SW 

—  wplio,  246 

—  snpnnntirn,  248 

—  syphilitic,  248 
Artery -lorcepe,  111 
Arlhrxctoiny,  235 
Arthritis,  aciiKs  210 

—  chronic  rhenmatixd,  SIS 


i 

0 
1,  483  , 

I 

IS 

i 


tnlxTiriaUu',  S2t .  . 


AtthtitU,  deTormuu,  22E 

—  oatM-,  228 
ArtiAcul  taut,  608,  613 

—  drum,  iGO 

Ascites,  tappioR  abdomen  lot,  587 
Agpiratton  ju  abscess.  25 

—  of  blwlder,  697 

—  of  kidnay,  644 

—  of  lirer,  586 

Aspbyiia,  Laborde  mathod  of  treat- 
ing, 105 
AstignuttiBll],  491 
Aatragalns,  dislocaUou  of,  419 

—  fracture  of,  436 
Atheroma,  246 
Atheromatous  cyst,  81 
Atlo-axoid  disease,  563 
Atony  of  bladder,  651 
Atrophy  of  bone,  201 

muscle,  240 


0,476 


—  —    testicle,  718 
Auditory  rertigo,  455 
Aural  exostoais,  448 

—  toreeiw,  443,  417 

—  polypi,  151 

—  specula,  443 
Aiiliary  aueumm,  267 

—  artery,  ligatuni  of,  274 


Bacillus,  6 

—  anthracis,  132 

—  coU,  671 

—  of  tetanus,  145 

—  of  tubercle,  43 
Back,  injuries  of,  339 

—  spraiue  of,  339 
Bacteria,  parasitic,  E) 

—  pathogenic,  9 

—  pyogeuic,  21 

—  saprophytic,  8 
Bactenum  termo,  8 
Baker's,  Momint,  cysts,  217 

—  a|i«ratioD  on  tongue  409 

—  trachvotoiny  tube,  S45 


Balan 


),  677 


Ball's  method  of  radical  core  of 
hernia,  S9S  i 

Bands,  strangulation  by,  G6S,  674, 
677 

Bank's  operation  for  herois,  596        | 


EX.  ^B& 

I   Barker's  mothod  of  radical  cure  of 

I       hernia,  698 

'   Base  of  skult,  fracture  of,  311 

Hsssiai's  method  of  radical  cure  ol 
I       hernia,  698 
!   BalUy's  operation,  727 

Bedsores  in  apinal  injuries,  343 

Bellocq's  aouaii,  515 

Biceps  tendon,  rupture  of,  175,  379 

Bigelow's  classiGcation  of  dislocation 
of  hip,  407 

—  operation,  660 

Bishop's  method  of  radical  cure  of 

hernia,  697 
lllack-eye,  326 
llladder,  aspiration  of,  697 
i       —    atony  of,  6S( 
I       —    calculus  of,  616,  657,  668 
■ —    cancer  of,  655 

—  diseases  of,  651 

—  eitrovoreion  of,  651 

—  foreign  bodies  in,  376,  379 

—  inflammBlion  of,  6S1 

—  initability  of,  656 

—  malformationii  nf   661 

—  paralysis  of,  654 

—  puncture  of,  697,  698 

—  rupture  of,  372 

--    sacculated,  679,  672 
-    in  spinal  iqjuriea,  343 

—  stone  in,  657,  668 

—  tubercular  disease  ol^  655 

—  tumonnt  of,  665 
Bleeding,  6 
Blepharospasm ,  461 
Blood,  transfusion  of,  106 
lUood'tumonnof  hcalp,  305 
Blood-vessels,  diseases  of,  'H6,  280 

—  injuries  of,  177, 182,  348 
Boils,  299 

Bone,  abscesa  of,  202 

—  atrophy  of,  201 

—  cancer  of,  214 

—  caries  of,  196 

—  cjBts  in,  216 
~  diseases  of,  188 

—  fracture  of,  148 

—  hypertrophy  of,  304 

—  inflammation  of,  188 

—  iitjaries  of,  118 

—  moUitiea  ostintn,  307 

—  necrosis  of,  197  : 


^^^F^^^^^^^^^H 

^^H|  Ij^^^l^^^H 

760                                            IHDEX.                                        ^^1 

Bone,  [luhuttilu  tiimourk  of,  Hi 

Buchanan's  oiwration,  751      ^^^M 

~    ri^'ki^ts  ill,  205 

Bunion,  245                            ^^H 

—    «aicom«of,  213 

Bunu  and  •uldi^  IDl            ^^H 

—    acUiam  of,  193,  1»1 

-  ayohilia  of,  S04 

—  tubercle  of,  20« 

—    patolls,  345                  ^^H 

—    tumourg  of,  20B 

-    ulcanition  of,  185 

Banal  cf  ats,  402                    ^^H 

Bon«-pUtM,  saa 

Buraitis,  244                              ^^M 

Bow.lesB,  744 

BoWhI  {KB  Intemtiniw]. 

Boi  splint,  43(1 

Bowhinl  artary.  meuryjni  of,  268 

Calculi;*  of  bladdor.  Mt.  M7 

—    ligature  of,  276 
Brab,  abacHu  of,  323,  130.  153 

—    in  female  bluliUt,  6U 

—    of  kidney.  641               ^^M 

~  salivary.  461  ^^H 
~    in  urethn,  603             ^^H 

-    couliiaioDOf.  318 

—    eitra»aMlionofblooaoD,818 

—    urinary,  «46                   ^^™ 

—    injurieB  of,  313 

—    iiTiUtion  of,  318 

—    hernU  of,  324 

^m     -    laceration  of,  SIS 

Callous  uken,  32                      ^^H 

^^^^^h   —    suppurttioD  in,  322 

Cdlua,  IGl                               ^H 

^^^^^^^1   —    snrKDTv, 

Cancvllous  cxostowi,  20*         ^^H 

^^^"     —    tumouw  of.  i39 

Cancer  (<«!  CAkUKOMA}.         ^^H 

CMicrnm  oris,  4M                ^^M 

H               Bnudor'a  opcrnttion.  Mi,  US4 

Carbuncle,  300                        ^^H 

■                Breast,  ahscmi  of.  73U 

Carcbaiiu,  TB                         ^^H 

V                   -    MtouoDu  of,  733 

-    acinous.  76                   ^H 

—    aiicnoid,  80                  ^^H 

-    ofbladibr.eM             ^^^ 

^1                  —    adetio-Mrciiiiia  of,  733 

-    ofbtw.1,  736,  7« 

H                  —    cancer  of.  730,  74U 

—    of  bone,  21* 

H                  —    cvkU  of,  73S 

-    coUoid,  7S 

■                             lu.  tuuioiir  »r,  733 

■                  -    d>m»>  of.  72» 

^K                  —    cxvisiuiior,  7J1 

-    anoepbaUnd.  n         ^^H 

^M                 ~    K<i1*cti>ceU  In,  73fi 

-    spithallaUTS              ^^M 

I     -  ixr.eA?i 

haul.  76                    ^^H 

-  ufjaw,  filO,  bit         ^^^1 

—  otlip.4S5                    ^^H 

■                  -    neuralgia  of.  T2S 

■                -    urconm  of.  733 

-    of  now,  G23                 ^^H 

■                   -    tumoura  of.  733 

-  or.i«orh.gu..u*    ^^B 

■                Broncbocel^  6SI 

-  •fp«D!>,7a:t          ^H 

■                Bniiwo,  101 

—    ofrMtum,  BSe            ^^M 

■                Brrant'*  Une.  407 

—    twlent.  m                ^^H 

■                   -    ■pliut.  137 

-    Mirrbon*.  74             ^^H 

-    orscrotam,  700         ^^H 

^^^^^^^^^^^^^^^^^H 

Qucinoma,  soft,  77 

—  spheroidil-celled,  76 

—  of  squamaiu- celled,  78 

—  of  testicle,  716 


r,  80 

—  varietie*  of,  76 

—  of  vulva,  720 
Cardea's  amputation,  754 
C'ariea,  IBfi 

—  oTskuU,  *37 

—  of  vertebrK,  557 
Carotid  aneuryam,  2Sd 

—  Mtery,  li^are  of,  272 
Carpus,  dislocatioD  of,  S91 

—  fraotnre  of,  W6 
Cartikxiuous  tumonn,  6S,  311 
Castration,  718 

Cataract,  170 

Catarrh,  chronic  nanl,  Gld 

—  of  bladder,  652 

—  of  oar,  148,  463 

—  eoudi,  873 
Catheters,  pasaags  of,  680 

—  —  of     Enstachian, 

444 
C-antery,  in  hsmorriiage,  112 
Cavernous  angioma,  287 
Cellulitis,  152 

Cephalalgia,  trephiuing  in,  44S 
Cephulhiematoms,  305 
Cerebral  convoluUona,  331 
Cerebni-spinal  fluid,  312 
Cerumen  m  ear,  447 
CcTTical  verttibne,  diMMS  of,  563 
Chalazian,  460 
Chnucre,  49,  700 
CharboD,  131 

Cbftrcot's  joint  disease,  331 
Cheeks,  diseases  of,  484 
Chemiotaiis,  10 


Chest,  coDtusions  of,  34S 

—  injuries  of,  345 

—  operations  on,  361 

—  wounds  of,  S46 
Ghilblaini,  290 

Choleujsteotoniy,  588 
Cholecysto-eutuoatomy,  688 
Chnlecjstotomj,  687 
Chopart's  nrnputntion,  760 
Cbordce,  677 
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Choroiditis,  873 
Cicatricaa,  diseases  of,  100 
Ciliary  blepharitis,  460 
Ciliary  body,  inflammation  of,  408 
CircuUr  enterorrhaphy,  360 
Circumcision,  699 
Cirsoid,  aneurysm,  288 
Clavicle,  dislocation  of,  380 

—    fracture  of,  393 
Clavna,  2B8 
Cleft  palate,  501 
Cliue's  splints,  434 
Cloacse  in  bone,  200 
Clove-hitch,  386 
Club-foot,  746 


—    hteiQurrliixge,  111 
Colectomy,  6 S3 
Colibacilloida,  571 
Collapse  {tee  Sbuck). 
Collea'  fracture,  403 


Collaii 


■er,  76 


Coloboma,  4H1,  467 
Colotoniy,  583 
Uomminulod  fracture,  148 
CommDn  carotid  artery,  ligatnra  ot 

271 
Cumpound  dislocation,  171 

—  fracture,  160 
Coiiipreiisiun  in  nneurjism,  257 

—  ofbiain,  315 
Concussion  of  brain,  313 

—  of  spinal  cord,  344 
Condylomata,  62 
Congenital  dislocations,  171 

—  hernia,  615 

—  syphilis,  56 
Conical  cornea,  466 
Conjunctiva,  diseases  of,  562 

—  wonnds  of,  464 
Conjanctivitis,  662 
Connect! ve-tis)iue  tumouni,  63 


Contraction,  Dupuytren's,  143 
Contra  cti  on  j  lit  iutestiiial  obatruc- 

tion,  670,  576,  578 
Contrecoup,  fracture  by,  S07 
Contusions,  101 

—  of  abdoniiiuJ  wall,  8C2 
-    of  arteries,  17S 

—  of  brain,  318 


Drill-buu«,  240 

Entcro-epiplocele,  594 

Dropsy  of  antrum,  51U 

Enterotomy,  682 

Duutcancor,   740 

Entropion,  461 

Dugas'    teat     for     dialocaliun    of 

Enurceit,  669 

humsrua,  383 

Epicanthus,  480 

Dumb  rabies,  141 

Epiiiiiiymilis,  711 

Epiolottis,  wounda  of,  331 
Epikiiay,  focal,  440 

Dupuytren'a  coiitTHction,  24S 

—    splint,  MS 

Dure  mater,  blood  beneath,  318 

Epiphora,  461 

—    fuDRua  of.  439 

'^."iX"""- "'■■""■=" 

Epiplocelc,  .'594 

Ear,  Weeiling  from,   iu   fractured 

hkull,  312 

Epiplo-eiiteroeele,  594 

Episcleritis,  466 

-  -    cutarrh  of,  446,  453 

Epistaxis,  5M 

■    disiMsins  of,  HZ 

-    Mnmioation  of.  443 

-    of  bone,  214 

-    foreijin  boili*a  in,  3:!7 

-    oflipa,  485 

—    wai  in,  447" 

Ecthym^  SI 

—    of  penis,  702 

Ectopia  TO»ic»,  861 

of  rectum,  836 

—    ofsei-otum,  706 

Eczematoua  ulcBr,  33 

—    oftonbTic,  496 

Eczema  or  external  ear,  44S 

Epulis,  507 

Elbow  joint,  dialocaCion  of,  3S3 

Erosion  of  ioiuts,  23f> 

—    eicisioii  of,  23B 

Erysipelaa.  126 

Electric  ittroke,  104 

-     cellular,  12!) 

ElectroljBis  iu  nn-vuB,  288 

—    cellulo-fUtiinooua,  128 

—    in  stricture,  691 

—    cnUneuuH,  127 

-    of  the  labium,  720 

—    simple,  127 

EIIU'   method  of  treatiog   fracture 

Esniarch's   biudago    in  anourysui 

of  the  clavicle,  364 

259 

Embolic  abscesses,  138 

Estlandcr'a  owmtioo,  351 

Emmotropia,  480 

Emplij-seina,  surgical,  350 

Eicwiouofhreast.  741 

Emprosthotoiios,  148 

—    of  jaw.  512,  613 

Encephalitis,  322 

—    of  joints  236 

-     oflarynx,  646 

Eneephaloid  cancer,  77 

of  lectun.,  838 

-    ofto3ti.-J.%718 

Eucyated  hernia,  915 

-    of  tongue,  499 

-.     hydrocele,  708 

Eiomphslos,  822 

Endarteritis,  246 

Eiopbthahuic  goitn.',  551 
ExostMis,  aural,  448 

Endosteal  aarcoma,  212 

Enterectomy,  533 

Enteritia,  570 

-    compact,  210 

Enterocele,  S94 

Extension  of  the  spine.  341 

I 


770  IKBI 

Kxtciisian  in  iliali'cation,  189 
—  —    of  iihouWer,  886 

with  [lulleys,  38S  > 

Kxli;i'ns1    carotid   arCery,    licatnra  ! 
of,  272  I 

KitiTnal  iliiic  art«ry,  ligature  or,27S 
Ertra-cniisulttr  fracture  of  femur, 
422 


Fever,  hectic,  25 
~~    iiiHaTniualoiy,  11 
—    tnunistic,  sim]'!e,  119 
—        Beptic,  123 
lire th  ml,  082 


aofblocxlhi  brain,  3 IC 


esi 


K 

—  of  unne,  DSl 
Kxlroversioa  of  btodJi 
Kyt',  ilixenscs  of,  156 

—  L-uuclpation  of,  179 

—  exaiiiiiialioii  of,  456 
Kyelids,  iliscaiws  uf,  460 

—  iujuiiiis  of,  uas 


Vach.  iliJurii-3  of,  326 
Facial  artery,  lifpitiire  of,  272 

—  cnrbuiicle,  484 
Vaiiultalive  jiarotiites,  9 

—  (wprojiIiyteB,  8 
Pircal  nW<>!»,  603 

—  fistula,  613 

Fttces,  imiBU'ticin  of,  568,  573,  67 
Fu]lu|ijaii  laWn,  iliaeusti,  of,  727 
Faliu' joint,  155 


}•>" 


;  681 


Kar.'v.  140 

Yuaaa:,  'liM'asi^s  of,  243  i 

—  I'uiitracliom  of,  243 
Fat-cuibulisin,  1K4 
Fitt;  tuuiuur,  G4 
Fauueii.  ilim-iisvs  of.  501 
Fwt,  dvrumiitii'K  of,  745 
Female  gviiitatx,  iIuiwhmj  uf,  71U 

—  —      liijuncHuf.  376 

—  l.lii.IJi-r.  Htoiii-  in,  66S  j 
Fcnioral  aiicuryiiui,  269 

—  urtrrj-,  litpiture  of,  27s  i 

-  livriiiu,  61» 

I-Vtiiur,  ilislocaliuii  of,  405  ! 

-  fnii-tuR'  of,  420 

—  d-.^uiLlvleH  of,  427 

of  neck  of,  42U  j 

—  ufnhaftiir,  421  j 
of  trochanlerof,  424   ; 

iu-[i,,raiiuu  of  ijiiiiliv»«a    of, 
424,  428  I 


Fibrfr 


elliiUr 
na,  83 


ira,  63 


Fiboia,  fr»;ture  of,  431 
FilaiiaianguiMii  hoDiiaiit,  7U3 
Fin|;et«,  amputatiou  of,  758 
First  ioteniioii,  uuion  by,  78S 
Fissure  of  anns,  626 
FUtula,  26 

—  f»cal,  613 

—  in  ADO,  632 

—  recto-v«jrtii»l,  722 

—  nalivary,  327 

—  urinaty,  691 

—  veaiuo-iinegtiiial,  655 

—  vcsico- vaginal,  721 
Kitngerald'a  opersHon,  751 
Flap  amputatioa;,  755 
Flat-foot  748,  753 
Fleziou  ill  ■□eurynTn,  26B 
Focal  epi1ei>8y,  440 
Follicular  pharyngitis,  527 
Foot,  anipulatioD  of,  759 
Forceps,  artery.  Ill 

—  aural,  443,  447 
--    Iiharyngeai,  336 

-     torsion,  113 
Foivipressure  in  liiemorrhaftr,  114 
Forearm,  alliputatiou  of,  757 

—  fracture*  of,  401 
Foreign  body  in  air-jiaBBapta,  S37 

—  in  bladder,  376,  379 

—  in  lur,  327 

—  -    in  ^VP,  466 


i.'ompUc«tioiu  of,  lU 


Practuroa,  rouipounil,  I<tO 

—  -    uteiiitus  in,  150 

-  with  dulocation,  164 

■  general  pathology  of,  H8 

—  i^^natick,  148,  401 

—  -     implicatiag  b  joint,  164 

-  muluniteil,  159 

■  reductioii  of,  1G2 

—  signs  of,  I4tf 

— -    special  {s(e  Rtatova). 

—  treatment  of,  IG'2 

—  union  of,  150 

—  uuauited,  155 

—  varieties  of,  148 

—  vicioua  uaioa  of,  15B 
Kragments,  fiiatioD  of,  157 
t'reund's  ojieratjon,  723 
Frontal  sinus,  catarrh  of,  529 
F  ungating  caries,  19fl 
Fungus  of  Uura  inater,  4S9 
Furueaux  Jordan's  operation,  7 
Furuneles  of  meatus,  417 
Furuuculiu,  299 

Fusiform  uueurysni,  251 


Uag,  Smitli'ii,  5 
Galaetooele,  735 
Gull- bladder,  Untiniug  the,  51i7 

—  extirpation  of,  583 

—  rupture  of,  354 

—  atones,  passage  of,  5<iS,  574, 

57G 

—  wound  of,  357 
Ganjjiion,  '241 
Gangrene,  35 

—  causes  of,  Z« 

—  diabetic,  40 
dry,  36 

from  coustriclion,  165 
from  ergot,  37 
'  -    from  obliteration  of  arlery,S7 

-  lioHpital,  130 

—  line  of  deuiarcatian  in,  35 
'  '    uiinutu  ohanges  iu.  35 

-  moist,  36 

—  -     Haynnud'H,  41 

—  seuite,  40 
~    signs  of;  37 

-  spreading,  39 

—  symmetrical,  41 
traumatic,  38 


Gangrene,  trttatmeut  of,  38 
—    of  bowel  in  heruin,  603 
'       —    varieties  of,  38 
I   Gastro- enterostomy,  590 
I   Gastrostomy,  531 
I   Gastrotomy,  531 
I   General  paralysis,  trephining  in,  142 

Genital  organs,  iliaeases  of.  698 
I       —  —      injuries  of,  379 

-  —      fmnale,  disteoses  of. 


71M 


injuries   of. 


Gland  disease,  strumous,  iSrO 

Glanders,  139 

Glandular  tumour,  74 

Glaucoma,  477 

Gleet,  675 

Glenoid  cavity,  fraeturu  of,  397 

Glioma  of  the  ivtinu,  476 

Glio-sareoma,  7U 

GtoESJtis,  463 

Glottis,  (cdemaof,  535 

—    flcalda  of,  335 
Gluteal  aneurysm,  2US 
Goitre,  551 

—  acute,  553 
Gonoeoccns,  675 
Gonorrlnea,  975 

—  couiplicalious  i>f,  676 
Uonorthical  opiitlinlmia,  462 
Gordon's  splints,  404 
Gouty  ulcers,  34 

Graft,  ommital,  364 
Granular  pharyngitis,  527 
Grattan's  ostco.^last,  751 
Greenstick  froctui-e,  US,  393,  401 
Gumboil,  507 
Gummata,  53 
Gums,  diseases  of,  507 
Uteig  Smith's  metliod  of    radiea] 
cure  of  hernia,  UOO 


H^XAKTUHlKtm,  166 

Uufuiatouele,  709 
Haiuato-kolpoB,  722 

—  -mctni,  722 

—  •Hlpiax,  727 


772 

Uieinatoms,  83 

—  anris,  41S 

—  of  labium,  377 

—  of  scalp,  305 

Hiemntoppiea,  Si7 
Ef  msturia,  670 
HduQphiliii,  59 
Eninothorax.  34S 
Hnmon-ba^,  105 

—  arterial,  107 

—  capillnry,  117 

—  ellecUol,  105 

—  infusion  of  anlitie    solution 

ID,  106 

—  inWmicdiory,  114 

—  intereal,  106 

—  ligature  iu,  IIS 

—  natoral  amat  of,  108 

—  parcnclijiiiatout,  106 
^    primary,  107 

—  redclionary,  IH 

—  recntrent,  lU 
_    Rcondary,  115 

—  auigical,  arrest  of.  111 

—  toiinon  in,  113 

—  tiamfusioD  in,  106 

—  treatmeat  of,  105, 

—  venous,  117 
HKiporrbagic  diatheaja,  G9 
HEinorThoiOs,  633 
Hallux  dolorosuB,  740 

—  talpu^  754 
Hamilton's  test  for    dialicatol 

aboulder,  382 
Hammer  toe,  754 
Haad.  aniimtation  of,  757 

—  i^juriiv  of,  380 
Han-lip,  4S(t 
Har«-Up  pin,  63 

Hart'a  metliod  of  flexion,  2jtt 
Head,  injnriet  of,  305 
HeoltDE    by    flrat     ' 
38 

—  by  gtannlation,  Bi 

—  jirDceat  of,  86 

—  LylKird 

—  under  a  Kah,  8J 
Heart,  injuries  of,  S48 
Boat  in  htcinorrbagv,  1)1 

—  in  fntUmnutioti,  H 
HMtle  revvr,  as 
Hrmia,  6»Z 


10 


90 


01 


I 


lia,  causes  «l,  592 
.    cerebri,  324 

caugenilaJ,  615 

diaphrHgrnatlc,  621  1 

fentoral,  619 

iucarcamted,  61:i 

infanlUe,  616 

inflamed,  612 

inguina],  6t4 

into  funicular  pnwca,  QIE 

in  tern  a1,  6S8  

irredaciblfl,  601 

Ubiat.  614 

Littra'a,  60S 

lumbar,   SS4 

of  luug,  350 

obstructed,  612 

ubtnmtor,  633 

perineal,  624 

phrenic,  634 

pndeudal,  624 

ndical  Kure  of,  &M  1 

rarer  fonn«  of,  624 

r«duuble,  594 

ledaelioD  of,  SM 

Ricbtof'a.  003 

Mc  of.  GS3 

sciatic,  m 


of  luiis,  350 
oftestiB,  7  IS 
umbilical,  631 
veutml,  824 

>iDtoniT.  606 

•es  of  Uie  lip,  (84 


Hip,  tubercular  diauM  of,  US 
Hip-jabt,  ampntatJon  at,  TSd 

~-    disnue  of.  itSS  ^m 

I  —  ilialixatiun  of,  iOfi  ^H 
!       —    cxciAon  of,  287  ^M 

I  His's  duct,  n-maina  of,  49t  I^M 
.   Histrionic  HMani,  S»7  H 

HtxiKkiu'B  (liwasF.  291 

Hult^a  operation,  <»4 

Hordoolutn,  460 
I   Horny  growtha,  83 
I   Hoapjtal  {nnDnu,  IW 

HoQseninid'a  Knea.  f   " 


Honae's  method  of  aatore  in  fpm- 

IroBtomj,  633 
Humerus,  dUlootion  ot,  382 

—  fracturu  of,  397 
Honter's  operation,  2dl 
Hutchinson 'd  lines,  S7 
Hyalitis,  476 
Hydatid  cyst,  33 
Hydrencephaloccle,  438 
Hydrocele,  704 

—  conR^nital,  706 

—  of  cord,  707 

—  enuyatcd,  708 

—  iiirHDtile,  706 

—  of  IliB  ajiermHtin  cord,  707 
Hydrocephfilus,  442 
Hydronephrosis,  640 
Hydro|>hobia,  140 

Hydrops  articiiti,  217 
Hyilrosalpinx,  727 
Hymen,  imperi'orale,  722 
Hyoid  hone,  diaiocntion  oF,  33 1 
-   —    fracture  of,  333 
Hypermetropia,  480 
Hypertrophy  of  bone,  201 

—  ofbroa.st,  731 

—  of  Diusclc,  240 

—  -    of  prostate,  672 

—  of  toe-iidil,  304 

—  of  tonsil,  505 


luHTHTOsia  of  tongue,  493 

Iliac  arteriea,  ligature  of,  276 
Impaction  of  ficcos,  568,  R73',  570 
Imperfoiate  anus,  624 

—  hymen,  722 
Impermeahle  stricture,  678,  682 
Incarcerated  liemin,  6t2 
lucontinence  I'f  urine,  669 
Inbttile  hernia,  61>i 

—  hydrocele,  706 

—  syphilis,  50 

Infective    prucessea   in   wounds, 

dUeas«s  due  to,  122,  125 
IiiflaniTnatioD,  1 

—  causes  of,  S 

—  chronic,  17 


I    - 


signs  and  symptoniB  of,  10 
.        —     twminationa  of.  1,  5 
I       —    theory  of,  5 

-    treatment  of,  13 

—  varieties  of,  12 
Inflammatory  delirium,  120 

I       —    fever,  11 

I   Infusion    of  saline    solution   in 
I       hemorrhage,  106 
i    Ingiowing  toe-nail,  303 
.   Inf^inal  aneurysm,  26EI 
I       —    colotomy,  5C3 
!       —    hernia,  614 
'   Injuries,  general  pathology  of,  Stt 
I   Insect  stings,  100 
Intention,  union  by  Hrst,  87,  88 

—  —         second,  87.  M 
I   Intercostal  artery,  wounds  of,  318 

{   Intermediary  hemorrhage,  114 
I   Internal  carotid  artery, ligature  of. 


272 

--    strangulation,  568,  B74,  G7T 

—  -    urethrotomy,  884       \ 
Interrupted  suture,  94 
Intestinal  anastomosis,  362 

—  obstruction,  568 
Intestine,   short  circuitins    the, 

581 
luteatines,  surgical  diseases  of,  568 

—  foreign  bodies  in,  568 

—  malformation  of,  571 
■-     rujiture  of,  35* 

—  Hirangulation  of,   668,   674, 

S77 

—  striotore  of,  570,  574,  677 
iHtciStines,  suture  of,  858 

—  wounds  of,  367 
Intracapsular  fracture  of  femur,  420 

—  —    humerus,  397 
Intracoracoid  dislocation,  S84 
Intracranial  luemorrhage,  SIO 

—  inflammation,  322 
~    suppuration,  323,  462 

Intraocuhu'  tension,  459 
Intubation  of  Isiyni,  648 
IntnasuMeption,  SOB,  674,  577 
Iridectomy,  467 


I 


Keith'*  dmaiKV'  "'^ 
Kclolom;.  fOO 
Kvtmtili*.  4*4 
KrTil«T(tiu«,  *66 
Eidiir;,  ilictM  of,  64U 
-  _  —    •■pliiliou  oT,  M4 


Iriderpnita,  4Sr 
Iris,  riisetuu!  of,  467 

—  wonniis  of,  4fl7 
Irilia,  487 

—  Rerone,  470 
~    qniel.  4fl7 

—  ayphilitic.  58,  467 
IrredQcihle  liprniii,  601 
Irritable  blBiIdsr.  S5S 

—  nWr.  33 
lEchitlicherniii,  624 
Iscliio-rccUl  alxecKB,  632 
Ivory  PioaiodB,  210 


Jbw,  abacew  of,  l>07,  EDS 

—  e\asnte  of,  COS 

—  dJKueti  nf,  M7  I 

—  diiJocation  of,  320 

—  eiciGJonof,  612,  SIS  , 

—  rnctuni  nf.  sas 

—  uwriwris  of,  G09  | 

—  sublux ulioti  nf,  flSl 

—  tniiioiur!)  of,  610,  612 
.Trjunoatomy,  C{11 

Joints,  ■okjlosji  of,  iSS 

—  Chhtvot't  diiraiK  of.  28] 

—  C0Ilttl«i0D«  of,  166 

—  disnuuut  of,  216 

—  dislocations  of,  lfl7 
_  cr«9inn  of,  2.1B 

—  exoiaion  of,  286 

—  tttiuriraof,  ise 

—  loo««  bodips  in,  232 

—  neuralgia  of.  234 

—  rt»o«ion  of.  S8B 

—  rbcvmaloid  arlliritU  of.  iif 

—  Mtmilutor.  166,  S:i 

—  rtiff,  238 

_  liiberonUi  diwmr  of,  2y2 

_  noiitiil.  of.  171 


Kidney,  Mioilu.  of.  641 

—  PVMS  01,  643 

—  cxciaion  of,  649 

—  infUmmattoa  of,  ti 

—  operatinnit  on,  6-14 

—  niptura  of.  866 

—  surgii-iil  diwaim  ofj 

—  tntwrcalouB,  648 

—  intnoan  of.  644 
Eocher's  method  of  oxeiBtfig  l(| 

500 
Knee,  dialocalioiw  of,  417 
_    etciirioii  of,  S88 

—  iprains  of,  405 
Kni>ek-kn«-,  743 
Knskp'a  Dprntion.  (S3S 
K;t>bo«s,  G60 


LxiiiiM,  ■b«-n>of,  71P  , 

—  idb«£ion  of,  710 

—  eviu  of,  720 

—  rlPiilutntlMi*  of,  720 
^     c[)ithrli(>DUl  et,  ISO 

—  liKHiatoini  of,  377 

—  tDiniHira  of.  720 
Ijibotde   luetliod   nf   iTMtii 

phjxiR,  106 
Ucwttionofbrahi,  S18 
LnrbfymBl  abwrai.  481 

—  KppiinitDi,  diHM< 
IjiinincctoinT,  MS 
Lin){t«lierk  ■  opMvtion. 
Iiii;mr(>toiiiy.  R7fl 
Urdkoeoiu  diiNM,  28 
I>iyiiR«ctoinj,  M9 
Latyiifcitii,  634 


filSl 


-  -  !.  B!t 

—  rlirotiie,  B!B 

—  tneral>ntn«anK  BM 

—  onlMiiatiias,  985 
l^nrneotcopr,    mttliMl    of  1 

634  ' 

LHTyiigiitomy.  640,  946 
I^ryngo-tracheotonijr,  940.  $ 
I    1  nrynx,  contunioB"  of,  S""    ' 
_    diK«»or.  633 

—  RxaTiiinalian  of.  f>33 
I       —    FXt>l]ati>  n  -if,  tl» 

—  toitipi  IhiI  if»  In,  3371 

—  frKtorri  of,  834         M 
I       —    infltininiilion  a(  S>i  m 


=4 

antix.                                   TlJ^^H 

i-aTjax,  iDjnriaa  of,  333 

Mthotomj,  latent,  6«a                  ^^^| 

—     intnlMtion  of.  64S 

-    iyphiliB  of,  B38 
—    tubercle  of.  638 

-    .upra-pabic,  se8                 ^^H 

Lithotrity,  e«o                             ^^H 

—    tumoiira  of,  538 

Littra's  opentioD,  583                     -^^H 

Lnteral  cumtnre  nratitne,  5S3 

—    incuiito  of,  SS7                       ^^M 

—    niptar*  of.  354                     ^^H 

^    wound  of.  367                         ^H 

—    tnctntt  of  houea  of.  430 

[.oDsobcHliniDttintc.  SG4               ^^H 

Lrmberfa  aoture,  353.  373 

-         ^     in^nKll*,241                 ^H 

Uni,  iliMMs  or,  470 

Lordoxi),  557                                       ^^| 

LeocopUkia.  4  S3 

UrU'i  opentioD.  SSI                        ^^1 

Ligitum  in  ■tieiirynn,  2S0 

Uircr  extremity,  iiijnries  of,  405      ^^M 

—    of»rt«rie^  112,  179,  S7i) 

Latt'a  toKDM,  in                              ^^M 

—    dangera  of,  263 

Uimbu-  ibaaem,  5S9                           ^^M 

—    duUl,  364 

—    colotomy.  U5                          ^^1 

—    doubk.  8«4 

—    mngrene  «ft«r.  2«2 

-    henu>  of.  3M                       ^H 

~    proUpw  nf.  35(1                       ^^H 

—    UDlilerisn.  291 

~    K-aiiod*  of.  H47                     ^^M 

—    mUa  for.  270 

—    ■ccondary  bKiuorrhago  itltr, 

—     rulpirii.  301                           ^^M 

114,  262 

LynphKrotnm,  703                      ^H 

Liglitiiing  stnikr,  104 

Lyn.ph.dn.iti..  2»                          ^H 

Uaen  prwlutomy,  H.10 

LympliadenoiiH,  ^91                        ^^^M 

LinpiBl  arttry,  UK«liir.-  of.  272 

Lyntphingiti.,  288.  «77                  ^^M 

Lijion.^  34 

I.)-mphalii:  linula.  289                    ^^H 

-    ■■»!.  S14 

—    T.rii,  289                              ^^H 

Lip.,  •dcnoni.  of.  (8S 

LjiDphatini,  •)■»»»«  •'f.  38A           ^^^H 

-    crbnorl.  of,  484 

LympbortlKra,  S89                          ^^H 

—    phuicn  of,  486 

I.ymiiha-tanvinB,  70,  201                ^^^| 

—  CTlUof,  48S 

—  dWiBM  of,  484 

—    JbMrwof.  464 

Ukv-ocIos.!..  193                             ^^H 

_    h«Tpc»of.  464 

Milignul  pnatair,  1 31  ^^H 
M.ldnilfd  fncUit«.  159                   "^^H 

-  t'^::;:s^L*'j  m 

—    Il«vin  of,  484 

—    tniuoittm  of.  485 

—    ulonof,  484 

iiididantitt.^169               ]^H 

Uil>*iie'a  Munotitien,  Tfll 

-                                   ^^H 

-    ~    -    olJibouiacr,  182     ^^M 

—    ticwon  of  wriit,  S3T 

Hatifilns'.  knlinl,  429  ^^H 
MaiUii*.  730                                ^^H 

U>ton-*  nlbt,  in 
■           UtUie  Mia  dopoMt,  a4« 

Mut«id<liH.».  41.3                        ^^M 

K       LithoUpu}'.  aoo 

Mrtyo  ltoWi>'i>  trrRtmciit  of  *piu«^^H 

*■  ""^ 

lufld-,  MJ                                ^^^1 

T76  IK 

Mayo  KobBon's  trestmeTit  of  frac- 
ture of  pateUa,  130 

Maunsell's  method  of  uniting  di- 
Tided  intestine.  360 

McBurncy's  method  of  radicsl  cure 
of  hernia,  59S 

McattLH,  diseasea  of,  44(1 

Meckel's  ganglion,  excision  of,  295 

Median  lithotomy,  S67 

HediO'tarsal  smpntation,  760 

Medullary  cancer,  77 

MeibDmian  cyet,  460 

Melanotic  sarcoma,  70 

Membrana  tympani,  Hppeanince 
of.  443 

—  artificial,  450 

—  perforatioii  of,  450 
Membraneous  laryngitis,  G3S 
Heniere'a  disease,  45S 
Meningeal  artery,  rupture  of,  316 
Meuinfptis,  322 

—  in  ear  disease,  452 
MeniaXDi^ele,  43S 

—  gpiual,  565 
Heningo-eiioepbaliliR,  322 

—  -myelocele,  566 
Ifercurial  teelh,  58 
Metacarpus,  dUlocatiou  of,  3X1 

—  Iracture  of,  405 
Metaatitic  abscess,  137 
Metatarsal  bones,  fracture  of,  436 
Microcephaly,  442 
Micrococci,  7,  21 
Micrococcus  gonorrhica,  675 
Micro-organ  isms,  7,  21 
Miknlici:  a  operation  for  renioving; 

thyroid  gland,  552 
Milk  cysts,  735 
MUed  saiconia,  73 
Hollitiea  onsium,  207 
Holluscam  iibroaum,  64 
Morbus  coxiv  («'  Hir  Dibrahr). 
Morton's  fluid,  507 
Morrant  Baker's  cv«ts,  217 
Mortilicntion,  afi 
Mouth,  diseases  nf,  4S4 
Mucocele,  461 
Hncons  cysts,  82 

j_  membrane*,  nyphilitii'  affec- 

kbcrcie8,'52 

[wcMtjoma). 
■f  calculus,  650 


Multiple  ei 
Humna,  649 
Mnrphy's  button,  368,  68B 

—  method  of  uniting  inta 
tine,  36fl 

Mosclet,  tbaeess  of,  239 

—  atrophy  cf,  240 

—  coDtastoUB  of,  173 

—  degenerationa  of,  240 

—  diseaaea  of,  239 

—  gammsta  in,  239 

—  hypertrophy  of.  240 
-.    inflamaation  of,  239 

—  inJQries  of,  173 

—  '     ossification  of,  240 

—  mptnre  of,  174,  876,  405 

—  spraina  of,  379,  40S 
--    tnmoura  of,  240 

—  wonnds  of,  174 
Muscle-tumours,  68 
Muscular  tic,  297 
Mydriasia,  467 
Myeloid  sarcoma,  73 
Myo-fibroms,  SS 
Myoma,  68 
Myopia,  480 
Hyoutla,  239 
Myxoma.  66 


— -    capillary,  287 

—  Tenons,  287 
Nails,  diseasea  of,  303 

—  ingrowing,  308 
Nares,  plugging  the,  515 
Nasal  bbnea,  fractore  of,  32S 

—  catarrh.  El  6 

-    cavity,  examination  of,  618 

douche,  619 

polypi.  521 

specula,  617 

apray,  619 

—  tumours,  522,  525 
Kaso-phsj-Tngeal  tunioura,  521 
Natiform  skull,  57 

Neck,  injuries  of,  331 

—  wonnds  of,  331 
Necrcibionis,  35 
Necttrtis,  197 

—  rcntml,  192 


NecriMU,  in  Mr  diaeue,  4ES 

—  ofjkw,  606 

—  of  naial  bones,  520,  G23 

—  phMphanu,  606 

—  qniet,  201 

—  ofakun,  437 
Needls  in  p&Im,  3S0 

—  holder,  9i 
NeedlM,  pftlata,  G03 

—  Smith's,  C02 

—  surgical,  93 
N«lft(on's  line,  407 

—  splint,  403 

—  operatioD,  522,  582 
Ifephnctomj,  645 
Nephritis,  638 

—  timple  inlerBtitial,  S39 

—  suppuTBtiTe  or  septic,  63B 
Nephro- lithotomy,  644 
Nephronsphj,  646 
NephTotomy,  644 
Nerre-gnflinE,  186 

~    scratching,  296 

—  aaturing,  185 
Nerves,  cnmpresaion  of,  1H7 

—  contusion  of,  187 

—  degeneratiou  of,  184 

—  disesxes  of,  262 

—  foreign  bodies  in,  187 

—  ii^unea  of,  184 

—  mpturcof,  186 

—  transplantation  of,  186 

—  tumours  of,  266 

—  wounds  of,  184 
Nerroua  traumatic  deliriulD,  120 
Neuralpa,  262 

—  of  breant,  729 

—  epjleptiforni,  263 

—  of  joints,  234 

—  of  testicle,  718 
Neurectomy,  294 
Neurit  U,  292 

—  retro-bulbar,  474 
Neuroma,  266 
Nenrotomy,  294 
Niclodoni'a  oiieration,  753 
Nipple,  Paget  8  disease  of,  726 
Nodes,  160 

Noma,  720 

Noee,  diseases  of,  614 

—  foreign  bodies  in,  326 

—  fracture  of  bones  of,  858 

—  polypus  of,  621 


Obi.iqur  inguinal  bemia,  614 

Obstructed  hernia,  612 

Obturator  foramen,  dislocation  into, 

410 
ObtuTator  hernia,  623 
Occipitn-atloid  disease,  663 
Ocular  parHlyeis,  483 
(Edema  glottidis,  £35 

—  Bolid,  282 
(Esophsgotomy,  339 
(KsophaguB,  cancer  of,  >i30 

—  diseases  of,  528 

—  foreign  bodies  in,  33fi 

—  injuries  of,  334 

—  pouches  of,  528 

—  rupture  of,  33* 

—  stricttira  of,  629 

—  wounds  of,  334 
Ogstons  operation,  753 
Olecranon,  fracture  of,  403 
Omental  graft,  365 
Omphalocele,  622 
Onychia,  266 
Oophorectomy,  727 
Operations,    treatment    of   patient 

before  and  after,  66 
Ophthalmia,  462 
--     catarrhal,  462 
gonorrbcal,  46^ 
granular,  463 

—  Diembtsueous,  463 

—  muco-pumlent,  162 


Ophthalmoplegia  eitems,  483 
Ophthalmoscope,  4G8 
Opisthotonos,  146 
Optic  nerre,  diseases  of,  474 

—    neuritis,  474 
Orbit,  diseai^s  of,  47S 
Orbital  aneurysm,  267 
Orchitis,  simple,  711 


f 


77« 

0Bt«ili8,  193 

Oflleo-arthritia,  228 

—  -malacia,  207 

—  -myelitis,  191 

—  -poroBiB,  57 

—  -sarcoma,  212 
-scleroBis,  1" 


Osteoclaa 


,744 


Osteophytes,  230 
Oateoplnatic  DBteitis,  161 
Oateotoniy,  74-1 
OComycoais,  44  S 
OtorrhiBs,  449 
Ovuma  dropsy,  724 

—  tumours,  723 
Orariea,  disease  of,  723 
Ovariotomy,  725 
Oxfllate  of  lime  cnlculi,  AGO 

—  deposits,  647 
Oaeiiii,  523 


Palate,  cleft,  501 
—     diseasrs  nf,  501 

operation     for    dogi 


502 


of. 


raim,  needle  in  the,  380 

—  wonnds  of,  330 
Falmar  arch,  nounda  of,  3B0 

—  fascia,  contraction  of,  213 
Pancreatic  oyata,  drainage  of,  592 
Pannns,  464 
Pnnoplithalmitis,  469 
Papilltia,  474 

Papilloma,  67 
rapillo-relinitis,  474 
Paracentesis  alxiominis,  587 

—  of  pericariiium,  3ft2 

—  of  plenm.  351 
PiralyHia  of  thin)  nerve,  313 
Paraph  imosiii,  ti98 

l'atx)nychiB  tendinosa,  242 
Parosteal  i^rcnmn,  212 
Parotid  gland,  di^eBses  <if,  f;49 


Pasteur's     treatment     of     hydro- 

pbobia,  143 
Patella,  boraa  over.  245 

—  dislocation  of,  415 

—  fracture  of,  428 

Patellar    ligament,   ahortening  of, 

417 
Pathogenic  bactiria,  9 
Panl's  melhod  of  uniting  diridrd 
inteatine,  362 

—  tubes,  680 
Pelvis,  fracture  of,  370 

—  injuries  of,  370 
Pempbigos,  51 

PenetratinK  wounds  of   abdomen. 


36S 


Penis, 


[uputat 


diaeases  of,  698 

—  epithelioma  of,  702 

—  injnriea  of,  379 

—  ligature  of,  378 

—  Tsnereol  aorss  on.  700 
Perforating  ulcer  of  foot,  287 
Pericardium,  incision  of,  352 

—  injuriee  of,  348 

—  tapping,  352 
Perineal  absces>,  690 

—  fiatula,  SSI 

—  hernia.  624 

_    section,  687,  633,  689 
Perinephritic  abacess,  640 
Perineum;  mptnre  of,  377 
Periosteal  abscess,  1S9 

—  node,  190 

—  sarcoma,  212 
Perioadtis,  188 

—  acute,  189 

—  chronic,  190 

—  diffuse.  189 

—  infective,  189 

—  aimple,  189 
Periprostatic  absceM,  671 
Peritoneum,  inftammation  of, 

—  -     injuries  of,  3&3 

—  laceration  of,  353 
Peritonitis,  570,  675 

—  traumatic,  369 
Peritoniy,  464 
Perityphlitis,  570,  575,  678 
Phagi'da-na,  130 
PhagedKnic  chnucro,  701 

ulcer,  32 


Phnffocybisif 


10 


Phalanf^,  disloMtion  at,  SOi 

—  Tracture  of,  405,  436 
Pharynj^al  &bsi?e38,  52S 
Pbirynptis,  527 
PharynBOtomy,  339 
Phar^-nx,  buniB  of,  335 

—  dispases  of,  527 

—  foreign  bodies  in.  33o 

—  injuries  of,  334 

—  stenosis  of,  527 

—  tamonrs  of,  5i8 
Phelps'  operatioD,  751 
Phimosis,  609 
Phlebitis,  282 

—  adhesive,  282 

—  suppurative,  283 

—  in  ear  disease,  452 
Phleboliths,  2S\ 
Phlebotomy,  16 
Plilegmaaia  dnlens,  282 
Phlegmonous  erytiipclns,  128 
Phlyctenular  conjU[ictiviti«,  464 
Phosphatic  caleuli,  650 

—  deposits,  64" 
Phosphonis-necrosis,  50fl 
Phrenic  hernia,  624 
Hies,  028 
Pinguecula,  4G4 
PirogofTsanipatatioii.  75t> 
Plane,  double  isclineil,  427 
Plantaiis  muscle,  rupture  <if,  405 
Pleura,  incision  of,  351 

—  injiiiy  of,  347 

—  tapping,  S51 
Plenrosthotoiios.  146 
PlexifoTni  angioma,  287 
Pneumectomy,  352 
Pnenraothomx.  349 
Pneumotomy,  .152 
Poisoned  wnmnls,  98 
Politzcr's  bag,  444 
Polyarticalar  rheumatism,  228 
Polycoria,  467 

Polypns,  aural,  4G1 

>f  bladder,  665 


ofn< 


I,  521 


—  ofre 

Popliteal  Bneurj'tm,  264 

—  artery,  ligature  of,  279 
Pnrt-n'iue  maiks,  287 
Post-mortem  wounds,  98 


Post-pharynged  abscess,  527 
Postnikow's  operation,  560 
Pott's  disease  of  spine,  557 

-  fracture,  431 

-  puffy  tumour,  307 

Pouches  of  [CKophagas,  528 

Prepuce,  dilatation  of.  700 

-  operations  on,  6»9 

-  slitting  of,  700 
Prasbyopia,  481 
"    aure  in  luemorrhage.  111 

-  in  aneurysm,  !G7 
Priapism,  342 

Priniory  union  of  wounds,  f8 
Prolapse  of  lung,  350 

—  ofrettum,  627 
Proptosis,  479 

"  O'tate,  abscess  of.  671 

—  -    calculi  of,  674 

—  diseases  of,  671 

■  -     enlargement  of,  672 

—  inflnmmation  of,  671 

—  -    malignant  disease  of,  67* 

largcd,  696 

I       —    tubercle  of.  673 
I   Prostntilis,  671 

Pruritus  ani.  626 

Psamnioma,  70 

Pseudnrthrosie,  IB.I 

Pseudo.glioma.  476 

Psoas  abscess,  5.'i9 

Pterygium,  464 

Ptosis,  460 

Puhea,  dislocation  on,  411 

Pudenda,  injuries  of,  376 

Pulleys   in   dislocation,    169,   886, 
413 

Pulpy  degeneration  of  joints,  222 

Pulsatile  tuutour«  of  bone,  2IG 

Punctured  fmi'ture  of  skull,  308 

—  wound,  98 

I   Puncture  of  bladder,  697,  698 
j    Purulfut  catarrh  of  eiir,  449 

Pus,  characters  of,  21 
—  formalionof,  18 
I      —   varieties  of,  21 
I   Pustule,  malignant,  131 
'   Putrefaction,     prevention      of,     in 
I       wounds,  94 
I   Pyieniia,  13.^ 
I   Pyelitis,  639 

l^eloneplirilis,  639 


Fylorrctomj,  6B0 
Pybropluly,  B91 
Pyogenic  membnne,  202 


Quiet  iritis,  487 

—    DBcroais,  20: 
Qniuay,  G06 


Babies,  140 

Radial  artery,  ligature  of,  2T!> 

Radical  care  of  liemU,  !m 

—  —     of  THrkwpK  70S 
Radius,  dialocittion  or,  383,  HVi 

—  frscture  of,  401 

—  and  ulnit.  imcliirt  at.  40;t 
Rsilvity  Biriiii.-,  345 


RsynNud's  iliseHW,  41 
RcMtion  ullpr  shock,  US 

—  of  JiigGoentidii,  185 
Rectocele,  377,  72a 
R«cto-Tigiiut  fiotiili,  722 
Eecttun,  oanMr  nf,  036 

—  dieeuca  of,  6S4 

—  eicujon  of.  8SS 

—  fiunre  of,  1126 

—  for«i^  bmlie*  in,  37B 
.    —    injuriM  of,  375 

—  nulfonuBtiouB  of.  624 
tDklJgnmt  stTictun-  of,  6S6 


—    Hp 


pui  of,  OSS 


jimUpN)  of,  027 
»tri«ture  of.  9SS 


—  villous  lumour  of,  <t:i5 
RmruireDl  linrniorrhiifcn,  1 1 4 
KedncliiiD  "«n  rtianw,"  till 

—  in  dislocation,  169 

—  —    of  ahoutdnr,  385 
Btduetjon  of  dislontton  of  sbouldi^i 

l>y  oi<«n  ill- 
nnon,  3B!t 

—  -      of  hip,  411 


Reduction  of  dislooatinn  n 

Rce)-knM,  Us' 
Reeved  ofwt»Uon,  T44 
Refractiou,  arron  of,  479 
Rentl  calculus,  041 

—  coIii\  642 
Renil  humivturiB,  S43 
Kcpair,   process    of,   in 

IliO 

—  in  woimda,  M 
Resection  of  joinU,  135 

—  —  loworjair,  513 

—  —  upper  jaw,  SIS 
ItesidDBl  abaccss,  25 
l:euiaed  teatia,  718 
Retention  of  urine,  09S 
Kptina.  dDtschDirnt  of,  47fl 

—  diseaKs  of,  476 
Rptinitis,  4 


—  .pharjngett!  ri  .  ..  , 
RhsKodes,  GS 
Ehaumatoid  arthritis,  S3S 
Khinitis,  CIS 
fibinolilbs,  526 
Rliinuscopv,  S16 

Ribs,  fmeluro  of.  345 
Rirli  tor's  hem  in,  605 
Rii^ki'tx,  205 
llidrr's  Uinc,  240 
ftisns  sordanirus,  146 
Rodent  nicer,  4SS 
Rolando,  line  of,  SSI 
RougHH  opention.  G23 
KoiiRhton  ■  splint.  4SB 
Kupia.  51 
Rupture  of  abitnminal  titen 

—  of  nneuiy.im,  KH,  SW'I 

—  of  (Tiory,  175  ' 

—  —       in  fnotOML  V 

—  of  bladder,  379 

—  ofmusrle,  174,  ST*.  4 

—  iifffisoplitfma,  SM 

—  n1  Mnnenm.  STt 

—  of  tendon.  176,  S7B,  i 

—  of  nrethn,  374 


SMcnl&ted  bladder,  676,  672 
Saline  lolution,  infusion  of,  10 
Salivary  cslculas,  490 

—    fistula,  327 
SalpiDgitis,  727 
Sipnemia,  123 
Saprophytic  bBCtariH,  7 
Sarcoma,  6S 

—    alveolar,  70 


ofl* 


I    21 -i 


—  of  breast,  733 
^-    gianC-celied,  73 

—  alio-,  70 

~    lympho-,  70 

—  melanotic,  71 

—  mixed -celled,  73 

—  myeloid,  73 

—  oateo-,  212 

—  round-celled,  7U 

—  BpiniUe-ceUed,  71 
Sayre's  jacket,  562 

—  method    of    troatiag    fniu- 

tursd  claricle,  391 
Scab,  healing  under,  87,  il 
Scolds,  101 
Scalp,  absccaa  of,  437 
~    collulitb  of,  437 

—  contusion  of,  305 

—  disesaes  of,  437 

—  erysipelaa  of,  437 

—  hariuatoma  of,  306 
~    injuriea  of,  305 

—  sebaceouB  cysts  of,  437 
_    tumours  of,  439 

—  wounds  of,  306 
Sc^ula,  fractures  of.  395 
Schrapnell'a  membraiic,  444 
Schroedor's  operation.  728 
Sciatic  notch,  dislocation  into.  40S 
Sciatica.  293 

Scirthous  carcinoma.  76 

—  of  breast,  73ii 
Scleritia,  466 

Sclero-comeal  wounds.  466 
Sclerotic,  disease  of,  464 

—  wounds  of,  466 
Scoliosis.  &53 
Scorbutic  ulcers,  34 
Scotoma,  4&9 
Scrofula  (*«  Struma). 
Scrotum,  diseases  of,  703 

—  epithelioma  of,  703 

—  elephantiasis  of,  70S 


—  (edema  of,  703 
Scurvy  rickets,  207 
Sebaceous  cysts,  81 

—  deep,  of  neck,  492 

—  on  scalp,  437 

Second  intentinu,  healing  by,  87,  VO 
Secondaiy  hiemorrhage,  115 
Semilunar  cattilages,  dislotation  of, 

417 
Seuile  gangrene,  40 
Senn's   method    of   gastro-enteroa- 
tomy,  G90 

—  method  of  nniting   d 

intestine,  360 

—  bone-ferrulea  for  fixing 

nienls,  158 

—  bone- plates,  385 
Separation  of  epiphyseH,  160,         . 

400,  403 
Septic  f«vi 


Septi, 


119 


Septun 


processes  in  wouuds,  di 

due  lo,  121,  123 
traumatic  fever,  1 23 
■  I.  134 


i.  deflection  of,  623 
diseases  of,  523 
injuries  of,  328 

—  malformatbu  of,  623 
Sequeatrotoniy,  201 
Sero-cystie  disease  of  breast,  734 
Serous  cysts,  82,  733 
Serpents,  bites  of,  100 

Shock.  117 

Slioulder,  amputation  at,  757 

—  comimund     dislocation 

388 
^-    dislocation  of,  382 

—  eiciaiou  of,  236 
.  Sinus,  26 

Skey's  toumiriuet,  259 
I  Skin  graftiug,  30 
I  Skin.  surKical  diseasei  of,  298 

Skull,  canes  of,  437 
I      —    coatusions  of,  806 
I      —    diseases  of,  437 
j      —    fracture  of,  306 

—  —       ofbaaeof,  311 
I      —    injnrieii  of,  306 


f 


^L^^^HB 

^^^1 

akiiU,  trephining  Ihe,  324 

Spongy  cuuu,  507                     ^^H 

—     tumours  of,  *33.  1H0 

Spisin*.  1«S.  379.  40S                ^^M 

—    uicer,  31 

8,,mnt,  482                                 ^^1 

-    g»K,  502 

SUphytorn.,  4fl«,  431                 ^^H 

—    nee-Uea,  602 

St.phylorraphy.  602                  ^^M 

Siii>l<B-liit»«,  lob 

Stmpliylococciu  pyofcaniM  tUTwri^^^^H 

SdoUou'B  test-typM,  458 

Snufflo.,  58 

Souniliua  for  stone.  3GS 
Suum  of  the  oesopha^iiu,  529 
^T  of  the  urethra,  677 

tion  of,  742                 ^^^H 

—    diriaiou  of.  743                ^^H 

Slemuoj.  di«looatioD  of.  3««      ^^H 

Spuniodic  Ktriutiire,  «77 

—    fiicture  of,  348                 ^^M 

Specula,  ttnrd,  143 

Stiff-joiDt,  233                             ^^H 

SiwrButic  cord,  diseues  of,  707 

Stings  of  insect..  100                  ^^H 

-            -    hydrocele  of,  707 

StoDuch.  mpturs  oC  854           ^^H 

—    torwon  of,  70S 

-    tnmour.  0^709 

.nd  pyloric  ands  of.  M^^l 

—            —     voricucvls  of,  707 

~    opvning  lb(.  531             ^^^H 

HiJinreUi^  as 

-     wound  of.  868                     ^^H 

Spiw  b.nd.gB,  594 

Stuii.  (j«  Calcdlch).                 ^^^M 

Spin,  bifid..  68* 

3toi>-neodl..  473                          ^^H 

Spiiud  cord.  injuriM  of,  310 
SpiD»,  uuieilif,  CS7 

StruKuUted  htnM,  803           .^^H 

—    couciwmon  o(,  Sll 

StnneuUtioii,  intuiMl,  OW.  ^^H 

-    curvBtare,  »iiBn!.ir,  of,  5ST 

-      577                                          ^^M 

-            —       Uter«l,  of.  S63 

-     disea™.  of,  658 

Stricturo  otMo\>higa*,  tlOB       ^^H 

~     dialocatiott  of,  340 

-     ctteoBion  of,  841 

—     of  IntMtinM,  570,  67*.  B^^H 

—     fru^ure-diiilocitioii  uf,  341 

—    of  plurynx,  S27              ^^^H 

-     fncturui  of,  340 

-    off^uin,  835                 ^^H 

-     injuria  of,  3Sa 

-    ariir«lhn>.477                 ^^M 

—     f'ott'.  di»w  of.  6B7 

Stromeycr'.  uuUuon,  400            ^^H 

—    nulw«y,  S45 

Strum..  48                              ^^^H 

—     KprniuB  of,  889 

—     eaoMs  of,  47                     ^^^1 

-    ti^pliininit.  344 

Stniiiiou.  tclud..  SM               ^^^1 

-    wound*  of.  340 

Ppl«m,  wttirl«tioo  of,  G92  -. 

-    tuUdc.  712                     ^^H 

-    ruptun  of.  354 

^                                             .^^H 

—    wouud  of.  867 

480                                          ^^H 

Spltnoctomy.  59! 

Splint,  box,  438 

-     BryMf.,  437 

-    Clin.X  434 

~    Mtory,  U|;.tuRi  of,  171   ^^^M 

-     lliipUYlwn'm  4S5 

SubcIaficaluilwli>c.tiDU,.t85    ^^H 

-    Li.lonX42a 

Subwrwaid  dioluutliou,  3»3       ^^H 

~    M.nning'^  *30 

M.-W'"'"*" 

SnbEyoid  phu7i>gui  omjr.  MI>.^^^H 
SublingtuI  cy.li^  491               ^^H 

' 

^^^^^^H 

Sabluiation  ofjftir,  331 
3ub»piD0iu  dialocatiou,  3S4 
Superior   thyroid    iictery,    ligature 

of,  273 
SuppreastoD  of  urine,  6U 
Suppumtion,  IS 

—  diffuse,  25 

—  uffects  uf.  25 

—  in  boiie,  202 
Suprapubic  lithotomy,  6SS 
Sol«re-oi»icher,  603 
Sutaret,  93 

—  continuous,  84 

—  interrupted,  94 

—  Leiiibort'a,  353 

—  ManiiseH's,  ^SO 

—  Pnuls,  382 

—  Scnn'a,  380 
SyinbUptmron,  460 
Syine's  amputation,  759 

—  operutiou  for  aneurysm,  2(J8 

—  —    for  Btiicture,  687 

—  staff,  687 
Symoudi'  tuhe^  631 
Sympathetic  inflaminatiuu  of  eye, 

469 

—  irriUtiuu,  469 
Syndesmotomy,  TSl 
SynecbU,  468,  467 
Synovitis,  acute,  215 

—  chronic,  216 

—  itrumouD,  222 
Sypliilides,  51 
Syphilis.  48 

—  IxmediwaKc  in,  57,  204 

—  coDf^nital,  56 

-  primary,  49 

—  tertiary,  53 

—  ill  tongue,  495,  497 
treatment  of,  54 

Syphilitic  gumma ta,  5;i 

—  iritis,  52 

-  teeCti,  68 

—  ulcers,  34 
Syriiigo-myeiocoli;,  566 


calcaneus,  747,  753 
caviifl,  749 
equinuK,  746,  752 


—  hydrocele,  705 

—  pericardium,  352 

—  pleura,  351 
Tui-seotomy,  751 

'rami-.- metatarsal  amputation,  761 

Tai-sulooi^,  751 

Tarsus,  dulocation  of,  4ifO 
I      —    fracture  of.  436 
'  Taris,  605 

I  Teale's  amputation,  756 
I  Teeth,  mercurial,  63 
j      —    syphilitic,  58 

Temporiif  artery,  liuature  of,  '273 
,  Teudons,  injuries  of,  174 
I      -'    diseases  of,  216 
I       —    dislocation  of,  175 

—  ilivision  of.  750 
I         -    evulsion  of,  176 

I        -    rupture  of,  175,  37 

—  wounds  of,  175 
.  Teuo-synavilis,  240 

I  Tenotoiii)',  760 

—  ofrecU,  483 

1      —    of  tibials,  750 
[■     —    of  lenJo  Achillis,  756 
'^"■iti'*,  fllrophj  of,  718 

-  diseases  of,  711 
cncliouJroma  of,  716 
encysted  hydrocele  of,  70U 

-  excision  of,  718 

-  inflammation  of,  711 

-  injuries  of,  378 

-  malignant  disease  of,  71S 
neuralgia  of,  718 

I         -     retained,  718 

sypliilis  of,  714 
I         -    tubercle  of,  712 

Tetanus,.  144 
I      -    auti-toiin,  147 
I  Tliiersck's  metliod  uf  skin  grafting, 
.      30 

Thigh,  amputiitiuii  of,  759 
'  Thonitis'  splint  for  kneu,  213 
I      —  —    for  liiji.  217 

I        -  -    for  spinal  caritts,  6S1 

I  Tliorocupl^inty,  351 

Thorax,  injuries  of  («««  Chest). 

Thrombosis,  230 

Thniah,  490 
I  Thumb,  ■mpututiuu  of,  758 
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,  gouty,  34 

—  healiug,  30 

—  inBamed,  31 

—  inflsmmstory,  31 

—  irritable,  33 

—  wdematons,  31 

—  perforating,  315 

—  pliagdlaMuc,  32 

—  rodent,  489 

—  scorbutic,  34 

—  »iiii[.lo,  30 

— '    sloughiiig,  31 

—  Btrouous,  33 

—  gyjihilitic,  34 

—  tubercutoua,  33 

—  varicoiie,  33,  285 

—  Tarieties  of,  30 
Ulua,  dinlocBtion  of,  390 

—  fracture  of,  <01,  403 
Ulnar  artery,  ligature  of,  2T5 
Umbilical  hernia,  622 
Uufpial  exoBtoais,  210 


Unredaued  dinlocatiuua,  16H 

United  fracture,  155 

Upper  eitteuuty,  diilucatiou  uf,  38i 

—  —         fractures  of,  393 

Uranoplasty,  503 

Uratea,  646 

Ureter,  dilatutiuu  of,  670 

—  rupture  of,  355 
Urethra,  calculus  iu,  693 

—  dilatatiuu  of,  6S3 

—  diseaaea  of,  671 

—  foreign  body  in,  376,  379 

—  iuHamniation  of,  674 

—  injury  of,  374 

—  rupture  of,  374 

—  stncture  of.  677 

—  tumours  of,  683 
Urethral  lithotomy,  661) 
Urethritis,  674 
Urethrometer,  680 
Urethrotome,  685,  686 
Urethrotomy,  external,  687 

—  internal,  684 
Uric  acid  calculi,  649 

—  depoaita,  646 
Urinary  alisceaa,  990 

—  cBlenlni,  6«ll 


Urinary  ilepuaita,  S46 

-  fistula,  691 

-  organs,  diseases  of,  633 
Urine,  blood  in,  870 

—  extravasation  of,  661 

—  incontinence  of,  66S 

—  retention  of,  693 

—  Buppreaaion  of,  644 
UterO'TBCtal  fistula,  722 

-veeiual  flatala,  722 
Uterus,  extirpation  of,  72S 
Uveal  tract,  diwases  of,  466 
Uveitis,  469 

Uvula,  elongation  of,  501 
Uvulitis,  501 


Vauina,  cysta  of,  721 
--    disuaaes  of,  721 

—  fistula  of,  721 

--    foreign  bodies  in,  377 

—  injuries  of,  377 

--    inalfonnatioua  of,  722 
~      tumours  of,  721 

—  wouniU  of,  377 
Vaginal  lithotomy,  660 
Vaginitis,  721 
Vaiicocele,  707 
Varicose  aneurysm,  181 

—  ulcer,  33,  a&S 

—  veins,  284,  285 
Varii,  aneurysmal,  181 
Vascular  tuiuour  of  urethra,  6S3 
Vault  ot  skull,  fracture  of,  3U7 
Veins,  diseases  of,  280 

-    entrance  of  air  in,  183 

—  itijurieaof,  18a 

—  -     ruiiture  of,  182 

—  variooae.  284 


'   Vuntrul  hernia,  624 

.   Ventricles,  tapping,  in  hydrucepha- 

tus,  4J2 
!    Verruca,  298 
:   Vesico- intestinal  fistula,  655 

—    -vaginal  fistula,  721 
<   Vesicocele,  377 
Vicious  union,  liu 


Villoii!)  urowthi  o(  Uiyu> 
—    of  fwtmiL.  «3S 

:.  538 

Wounds,  cloain  of,  BS 

-    tumours.  67 

-    clMmsiug  of,  91 

.  368 

96 

-    riiiitiirr  of.  iii 

i              coiitui^d.  98 

VitreoUH,  diKaae»at,i7>i 

diiBVction,  98 

Volvnhw,  SOS,  674,  677 

draiuage  of,  91 

Vulva,  di«,«B»  of,  719 

liealinK  of.  86 

—    injuri™  of,  37fl 

-      iucised,  97 

-     (.'■"'■itviB  of.  7211 

'              lacerated,  97 

Vulvia^,  719 

-  open,  86 

-  poisoned,  98 

-  i^re  mention    of    putrefactioo 

in,  94 

-  punetured,  B8 

Wallekia.n  .k.Ki...«HU..i 

11,  184 

\Vardroj>'8  ojH'rotioti  fur 

aneuryBui, 

1       -  ■     repair  of,  86 

1         -    Mibcutanvous,  100 

281.  211 

■Wans,  298 

I       -      trMtmeptof.  91 

—    vpiiere»l,  aSM 

-    varieties  of.  96 

AVarly  tiimuum,  67 

Wrist,  amputation  of,  757 

W.X  ill  ear,  447 

Wens.  04,  81 

-    excision  of,  237 

Wheollioiisn'H  o|«ralioii. 

«8a 

Wryneck.  742 

—    stair,  889 

1 

White  swi'Uiug,  'i'i-i 

Wliiteliead's  0)>eratioD  for  removal 

oftougue,  499 
Whitlow,  242 

Wille'a  method  of  wiring  fragmtiil*, 

Y  lisaniQiit,  m 

YeaSlej'.dram.  4M 

157 

Wire-tvriater,  503 

WiHoK  thx  iMlvllH.  i-if) 

—     fragineim  in  fr«,:t 
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Human    Anatomy  :      a    Treatise    by    varioui 

Aiitlion.  Xdltfd  by  Hehht  Uohbis,  U.K.,  U.B,  Looil,.  F.B.C.B., 
SiirKeon  to,  »nil  Lerturar  on  SurgFry  Ht,  Ihe  Ulddleaex  lltaplUl. 
Hoy.  am,  with  791  lUiutntloDi,  nruly  all  orI|[lDiil,  ind  lUDy  of 
them  Id  Ki-enl  eolouri,  40i.    (In  oae  toI.  or  In  thn«  put*.) 

Heath's    Practical    Anatomy :     a     Manual    of 

DliKctioiu.  Eighth  Bdltion.  XdEUd  by  Williu)  Anmso, 
P.B.C.B.,  Surgeon  uid  Lecturer  an  Amton>y*tSE>Thoniu'iHo«plt*li 
Bxunlner  tn  Aiutom;  lor  B.CP.  and  S.  Crown  Svo,  with  3110  So- 
gnTinsi.    Ih. 

Wilson's  Anatomist's  Vade-Mecum.    EleTentb 

BdlUon,  by  Bnai  B.  Cuu,  M.R.C.S.  Bufl.,  r.F.F.B.  OImc, 
Biunlner  In  Anatomy  7.P.8.,  and  Profeiaar  at  Surgery  In  St. 
Uungo'i  CoUege,  Olaagow.  OtxTwn  Bro,  with  tM  BngimrlDgt  Uld  3t 
Co1our«l  Plate*,  18l 

An  Atlas  of  Human  Anatomy.     By   Rickman 

/.  OoDui,  U.S.,  F.R.O.8.,  Surgeon  and  bte  Demonatratoi  of 
AiuUoniy,  UnlTenlty  College  Botpltal.  WItb  M  Imp.  4lo  Plate* 
(113  flflum),  and  a  TOlume  of  Explanatory  Text.     Sto,  M  Iti.  M. 

Human   Osteology.    By  Luther  Holden,  Gon- 

nilUng  Surgeon  t«  St,  Bartbolomev'i  Hoipltal.  Berantli  KdlUm, 
edited  by  Cnxtusa  Bzswuti,  OoiiHrvator  of  the  Huieum  K.C.B— 
and  BoBEHT  W.  BUD,  H.D.,  F.B.C.S.,  Froleieor  of  Anatomy  iQ  ttaP 
Unlvenlty  of  Aberdeen.  Byo,  with  M  Llthagnphla  PlktM  and  IS 
Bngisvlngi.  Ifli. 
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Landmarks,     Medical    and    Surgical.     Fourth 

Edition.    8vo,3(.«d. 
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The    Student's  Guide  to   Surgical    Anatomy. 

By  Bdwjlbd  Bkllamt,  F.R.CSm  tind  Member  of  the  Board  of  Bxami- 
ners.    Third  Bditlon.    Foap.  8vo,  with  81  Bni^ntviiigf ,  7t.  6d. 

Diagrams  of  the  Nerves  of  the  Human  Body, 

exhibiting  their  Origin,  Divisions,  and  Connections,  with  their  Dis- 
tribution to  the  Various  Regions  of  the  Cutaneous  Surface,  and  to 
all  the  Muscles.  By  Sir  W.  H.  Plowbb,  K.C.B.,  F.R.S.,  F.R.C.S. 
Third  Edition,  with  6  Plates.    Royal  4to,  13s. 

Pathological  Anatomy  of  Diseases.    Arranged 

according  to  the  nomenclature  of  the  R.C.P.  Lond.  (Student's  Guide 
Series).  By  Normas  Moobk,  M.D.,  F.R.C.P.,  Assistant  Physician 
and  Lecturer  on  Pathological  Anatomy  to  St.  Bartholomew's  Hos- 
pital.   Fcap.  Svo,  with  111  Engravings,  8s.  6d. 

A  Manual  of  Clinical  and  Practical  Pathology. 

By  W.  E.  WrvTKft,  M.D.,  M.R.O.P.,  F.R.C.S.,  Medical  Registrar  to 
Middlesex  HospiUl,  and  F.  J.  Wsthebkd,  M.D.,  M.R.C.P.,  Assistant 
Physician  to  Victoria  Park  Hospital.  With  4  OoUmred  Plates  and  67 
Engravings.    8vo,  12s.  6d. 

Lectures  on  Pathology :  delivered  at  the  Lon- 
don Hospital.  By  the  late  Heitbt  Oawxh  Surroir,  M.B.,  F.B.C.P., 
Physician  to,  and  Lecturer  on  Pathology  at,  the  London  Hospital. 
Edited  by  Maubick  E.  Paul,  M.D.,  and  Revised  by  Samihel  Wilks, 
M.D.,  LL.D.,  F.R.S.    8vo,  15s. 

General   Pathology  (an  Introduction  to).     By 

Jomr  Blavd  Suttoh,  F.R.C.S.,  Sir  E.  Wilson  Lecturer  on  Pstho- 
loRy»  R.C.8.t  Assistant  Surgeon  to,  and  Lecturer  on  Anatomy  at, 
Middlesex  HospitaL    8vo,  with  149  Engravings,  14s. 

Atlas    of    Pathological    Anatomy.       By    Dr. 

Lavoehkaux.  Translated  by  W.  S.  ORSumKLD,  M.D.,  Professor 
of  Pathology  in  the  University  of  Edinburgh.  Imp.  8vo,  with  70 
Coloured  Plates,  £b  fts. 

Index   Pathologicus,  for  the   Registrations  of 

the  Lesions  recorded  In  Pathological  Records  or  Case-books  of 
Hospitals  and  Asylums.  By  Jamks  C.  Howdek,  M.D.,  Superinten- 
dent of  the  Royal  Lunatic  Asylum,  Montrose.    Fcap.  folio,  6s. 

Atlas  of  the  Central   Nervous  System.    From 

the  larger  work  of  Hirschfeld  and  L<^veille.  Edited  by  Howard  H. 
Tooth,  M.D.,  F.K.C.P.,  Assistant  Physician  to  the  National  Hos- 
pital for  the  Paralysed  and  Epileptic.  With  37  Plates  carefully 
coloured  by  Hand.    Large  Imp.  Bvo,  40s. 
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The  Human  Brain:   Histological  and  Coarse 

Hatboda  of  Retetreb.  A  Uuiul  for  BtuilenU  snd  Ajyium  Medical 
Offlccn.  By  W.  Bivin  Lewu,  L.B.O.P.  Lend.,  Uedloal  Supei^ 
InMndCDt.WalBlcUngLuuticAiyluin.  Svo,  with  Wood  Biignvlii(i 
mill  Pfanfoffrnphg^  fil. 

Elements  of  Human  Physiology.    (Student's 

Qulde  Serlei.)  By  Khhot  H.  Stikunu,  U.D.,  U.B.C.F.,  Joint 
Lectunr  on  Phyiloloity  nt  Qiiy'i  lIoiplUl.  Fcsp.  »vo.  with  M  Rn- 
gravliigi,  as.  *t. 

Manual  of  Physiology:    for  the  Use  of  Junior 

ScudrnU  of  Uedtdne.  By  QaniLD  V,  Yio,  U.D.,  F.B,9.,  Bnuiitiu 
ProleiKrot  PbyilolORy  In  Klng'i  Callege,  Lcmdon.  Third  BdltLon. 
Crovn  8vo,  »lth  334  Bn|(nrtn|[i  (muiy  Agimi),  and  Coloured  Piste  Dl 

Principles  of  Human  Physiology.    By  W.  B. 

CiHPEHTER,  C.B.,  M.D„  F.K.8.  Klnth  KUilun,  by  Hkhry  Power 
U.B..  f.R.G.a.    Bvo,  with  3  Steel  Platei  snil  377  Wood  Bngnvlngi, 

Practical  Lessons  in  Elementary  Biology,  for 

Juutor  Studento.  By  Peyriii  T.  B.  Bexli^  F.B.C.S,.  Lecturer  oa 
Blementuy  Biology  and  DemonatnUir  In  Fbjilology  la  XIng'i 
College,  London.    Crown  Sto,  3t.  M. 

Medical  Jurisprudence :     its    Principles   and 

Pnctice.  By  Aubbd  8.  T>n«K.  M.D.,  P.H.C.P.,  P.K.8.  FourOi 
Btlltlon,  by  Thomii  BTEVEsaoir,  U.D.,  F.R.C.P.,  Lecturer  on  Uedlcal 
Juriiprudenca  at  (}uy'i  HoipKat.  3  voli.  9ro,  with  im  Bngnvlngl, 
31>.  ed. 

Bg  tM  toMu  Authon. 

A  Manual  of  Medical  Jurisprudence.    Twelfth 

Bdaion.    Crown  Svo,  wllh  M  Bngrmvln([i,  14i. 

The  Student's  Guide  to  Medical  Jurisprudence. 

By  John  ABKRCRnMniK,  U.D.,  F.B.C.P..  Pliyilclm  to  Cluuipg  CroN 

Hospital.    Pcap.  Bvo,  7s.  Bd. 

Sanitary    Examinations  of    Water,   Air,   and 

Fond.    A  Vsde-Mccum  for  clisUsdIcal  oncer  oC  Health.    By  OOmn- 

LIU9  B.  Poi.  U.D,.  F.a.C.P.  Second  B>1lt Ion.  Cruwngi-O,  with  110 
UnRnivlniji,  1^.  ad. 

Microscopical  Examination  of  Drinking  Water 

and  of  Air.    By  J.   D.  Uiodohiu),  M.D..  F.H.S.,  Ei-Pielt—ot  of 

Kaval  Hygiene  in  tba  Army  Uedloal  Bchool.  Second  Edition ,  Bra, 
with  Vi  Plalo.  Ti.  M. 
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Hygiene   and  Public   Health :    a  Treatise    by 

various  Authors.  Edited  by  Thomas  STBVXirsoii,  M.D.,  F.S.C.P., 
Lecturer  on  Chemistry  and  Medical  Jurisprudence  at  Guy's  Hocpital ; 
Official  Analyst  to  the  Home  Office ;  and  Shiblxt  F.  Mubpht,  Medical 
Officer  of  Health  of  the  County  of  London.  In  3  vols.,  royal  8ro,  fully 
Illustrateii.    Vol.  I.,  288. ;  Vol.  II..  328. ;  Vol.  III..  20s. 

A  Manual  of  Practical   Hygiene.    By  the  late 

B.  A.  Parkes,  M.D.,  F.R.S.  Bighth  Edition,  by  J.  Lakb  Notteb, 
A.M..  M.D..  F.B.S.»  Professor  of  Military  Hygiene  in  the  Army 
Medical  School.    8vo.  with  10  Plates  and  103  Engravings.  188. 

A  Handbook  of  Hygiene  and  Sanitary  Science. 

By  Oko.  Wilson.  M.A..  M.D.,  LL.D..  D.P.H.  damb.  Medical 
Officer  of  Health  for  Mid-Warwickshire.  Seventh  Edition.  Crov^-n 
8vo.  with  Engravings,  128.  6d. 

Elements  of  Health :    an   Introduction  to  the 

Study  of  Hygiene.  By  Louis  C.  Parkes,  M.D.,  D.P.H.  Lond., 
Medical  Officer  of  Health  for  Chelsea.  Lecturer  on  Public  Health  at 
St.  George's  HoApital.    Post  8vo,  with  27  Engravings,  3s.  6d. 

The  Prevention  of  Epidemics  and  the  Con- 
struction and  Management  of  Isolation  Hospitals.  By  Booeb 
McNeill.  M.D.  Edin.,  D.P.H.  Camb.,  Medical  Officer  of  Health  for 
the  County  of  Argyll.    8vo,  with  several  Hospital  Plans,  lOs.  6d. 

Hospitals  and  Asylums  of  the  World :    their 

Origin.  History.  Construction.  Administration,  Management,  and 
Legislation.  By  Hknkt  C.  Burdktt.  In  4  vols.,supei^royal  8vo.and 
Portfolio.  Complete.  168s.  Vols.  I.  and  I L— Asylums,  908.  Vols. 
III.  and  IV.— Hospitals,  with  Plans  and  Portfolio,  laOs. 

Mental  Diseases :  Clinical  Lectures.    By  T.  S. 

CLOUSTOir.  M.D.,  F.R.C.P.  Edin.,  Lecturer  on  Mental  Diaeaaea  in  the 
University  of  Edinburgh.    Third  Edition.   Cr.  8vo.  with  13  Plates,  14a. 

Illustrations    of    the    Influence  of  the    Mind 

upon  the  Body  in  Health  and  Disease :  Designed  to  eluddate  Uie 
Action  of  the  Imagination.  By  D.  HackTuke,M.D.,  F.R.C.P.,  LL.D. 
Second  Edition.    2  vols,  crown  8vo.  15s. 

The  Insane  and  the  Law :   a  Plain  Guide  for 

Medical  Men,  Solicitors,  and  Others  as  to  the  Detention  and  Treat- 
ment, Maintenance,  Responsibility,  and  Capacity  either  to  give 
evidence  or  make  a  will  of  Persons  Mentally  Afflicted.  With  Hints  to 
Medical  Witnesses  and  to  Cross-Examinlng  Counsel.  By  G.  Prrr- 
Lkwis.  Q.C,  R.  Percy  Smith,  M  D.,  F.R.C  P.,  Resident  Physician, 
Btthlem  Hospital,  and  J.  A.  Hawkk,  B.A.,  Barrister-at-Law.    8vo,  14s. 
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A  Dictionary  of  Psychological  Medicine,  giving 

the  Definition,  BtymoloKy,  and  Synonyms  of  the  Terms  used  in 
Mciiical  Fsycholofcy;  witli  the  Symptoms,  Treatment,  and  Patho- 
logy of  Insanity ;  and  Thb  Law  of  Luhact  in  Great  fiRiTAiir  and 
iRKULifD.  Edited  by  D.  Hack  Tukb,  M.D.,  LL.D.,  assisted  by 
nearly  130  Contributors,  British,  Continental  and  American.  2  vols. 
I,oUO  paf^es,  roy.il  Hvo,  Illustrated,  42s. 

Lunacy  Law  for  Medical   Men.    By  Charles 

Mkrcier,  M.B.,  Lecturer  on  Neurology  and  Insanity  to  the  West- 
minster Hospital  Medical  School,  and  to  the  Medical  School  for 
"Women.    Crown  8\'o,  ns. 

The  Journal  of   Mental    Science.      Published 

Quarterly,  by  Authority  of  the  Medico-Psychological  Association. 
8vo,  38.  M. 

Mental    Affections  of   Childhood   and   Youth 

(Lettsomian  Lectures  for  1887,  etc.).  By  J.  Lanoimx-Dowit,  M.D., 
F.K.C.F.,  Consulting  Fliysician  to  the  London  Hospital.    8vo,  rts. 

Manual  of  Midwifery,    including    all  that    is 

nicely  to  be  required  by  Students  and  Practitioners.  By  Alfrkd  L, 
GALAmx,  M.A.,  M.D.,  F.R.C.P.,  Obstetric  Physician  and  Lecturer 
on  Midwifery  and  Diseases  of  Women  to  Guy's  Hospital.  Third 
Bdition.    Crown  8vo,  with  261  Engravings,  los. 

The  Student's  Guide  to  the  Practice  of  Mid- 
wifery. By  D.  Lloyd  Roberts,  M.D.,  F.K.C.P.,  Lecturer  on  Clinical 
Midwifery  and  Diseases  of  Women  at  the  Owens  College ;  Obstetric 
Physician  to  the  Manchester   Boyal   Infirmary.     Fourth   Bdition. 

Fcap.  8vo,  with  Coloured  Plates  and  Wood  Engravings. 
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Female  Pelvic  Organs  (The  Surgery,  Surgical 

Pathology,  and  Surgical  Anatomy  of):  in  a  Series  of  Plates  taken 
from  Nature.  With  Commentaries,  Notes,  and  Cases.  By  Hknry 
Savaob,  M.D.,  Consulting  Physician  to  the  Samaritan  Hospital  for 
Women  and  Children.    Fifth  Edition.    4to,  Uncoloured,  158. 

Obstetric  Aphorisms :  for  the  Use  of  Students 

commencing  Midwifery  Practice.  By  Joskph  G.  Swatttb,  M.D., 
Lecturer  on  Midwifery  in  the  Bristol  Medical  School.  Tenth  Bdition. 
Fcap.  8vo,  with  20  Engravings.    3s.  6il. 

Clinical    Lectures    on    Diseases  of   TVomen : 

delivered  in  St.  Bartholomew's  Hospital,  by  J.  Mattucws  Duiraur, 
M.D.,  LL.D.,  F.B.C.F.,  F.K.Ss.  L.  k  B.,  late  Obttetrio  Fhyatdui 
to  St.  Bartholomew's  Ho^tal.    Fourth  Bdltloii.    8vo,  16a. 
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Lectures  on   Obstetric   Operations 

tbe  Tmtment  o\  Rnmorrtuiii,  »Dit  fornilnE  ■  Outi 
msnt  of  DIOcult  LBlnur.     By  Bobemt  Bikkki. 
OontulCIiiK  ObiUlric  Phjilolan  (o  81.  Omrgn't  HoipiUl. 
BillUon.    Bro.  wIlL  IVI  BugnvluKi.  l:t>.  IM. 
5y  C«c  (am  JliKkor, 

A  Clinical   History    of  Medical   and   Surgici 
Gynxcoiogical      Operations    {Handbook 

«     ,.  „   „._   ..  ■■■■  c,B..  Surgeon  to  Un'8ini»r(UinH.i.nll 


8vo.  will.  I«:  BimraKnu., 

Diseases  of  Women. 


Ok.v'i  H<nplUI.   riflli  Bill  lion.   Fc»i>.9ni.<vllli)(:«Br>Rnivln|^.iu. 

Manual  of  the  Diseases   peculiar  to  Womi 

Oy  JtMKS  IlklTHIl.  U.D..  F.R.S.B..   H.K.O.I'..    Phyrii' 
Hmiiltnl  lur  Vt\mtrt  nt  Wdikhi.  I.i>ii>I»i>,     Fni|i.  i\o.  » 

Abdominal  Tumours  and  Abdominal  Drops/ 
A    Practical    Treatise     on     the     Diseases    of 
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Treatise     o 

M.D..    iviliMor  o(    1 


Notes  on  Diseases  of  Women :  specially 

•Itntal  lu  nxlil  llir  Sliulrnt  In  pniarliig   lur   ItiatniiwtiuiL 


L.Kf.P.,  M.H.l.S. 

Abdominal  Surgery.    By  J.  Greig  Smith,  M  J 

K.lt.S.H,.  Siiriituii  Id  Uic  BrltU'l  )l.>)>l  Iiinruiir)-.  ■»'<  LRiunrd 
Buracry  In  llit  Britlol  Uollml  Scl>i>'l.     fl'lli  B-tlll<'ii. 
Bn«™vln«., 

The    Physiology    of    Death    from    Trauma! 

Vfveri  ■  SIxuly  in  AMumiixiI  Surxcry.     By  Jmik   1).  Mar  — 
H.B .  C.U.,  P.K.C  3.B..  ^uritwn  li>  ths  &iiiiu'linn  FrH  IIi 
»i-a.  3a.  M. 

Notes   on   Gyneccological  Nursing.     By  John 

BujiHiH  Hkixuh.  M.D..  M.R.C.B.  L«lunr  uo  Ui>  DIwM  <rf 
Wmnrn  >n4  Chllilrrn  In  Uic  Vurkihln  Catlrie.uid  9UK|Ma  W  Um 
HoqrfUl  lor  Wanm,  iCe..  UeOi.    Cnnra  Sro,  H.  M. 
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</.  4"  -^^  Ohurehiii*a  lUcent  Worka. 
A  Manual  for  Hospital  Nurses  and  others  en- 

Ka««>l  li  Att?nclln)[  on  tbe  Sick,  with  ■  GloHuy.  By  BdWxbd  3. 
UoMTiLLS,  SiirReon  M  tbe  BieMr  LjlDf-lu  Clurit;.  Beventh 
Bailion.    Croim  Svo,  at.  M. 

A  Manual  of  Nursing,  Medical  and   Surgical. 

B;  ChjlRLES  J,  Culukowortb,  H.D.,  P.H.C.P.,  Obrtetrle  Phyddkn 

to  St.  ItaoioM'*  Ho«pl(al.  Third  Bditlon.  Trap.  8nt,  with  Bognv- 
lugi,  li.  «d. 

Sy  Mi  maw  AiillnF. 

A     Short      Manual      for     Monthly     Nurses. 

Third  BrtilloD.    ITap.  Svo.  1>,  M, 

A  Practical  Treatise  on  Disease  in  Children. 

Bj  BvsTiCK  Smith,  H.0„  F.B.C.P.,  PhjalcUn  to  the  King  of  the 
Belglini.ini)  to  th<  But  London  HnplUl  tor  Children,  dc.    SMond 


The     Wasting      Diseases     of     Infants     and 

ChlMnn.    FlFth  Bditlon     Foit  8vo,  Bi.  M. 

The    Diseases  of   Children.    (Student's  Guide 

Sorlei.)  By  Jis.  F.  QooDaiar,  M.D.,  F.B.C.P.,  Phj-ilcimn  to  Ouy'i 
HoaplUl.    Firth  Bditlon.    Fop.Svo,  lOi.ed. 

Manual    of   Diseases   of    Children,   for    Prac- 

tttlonen  and  Stiidenli.  By  W,  H.  DiT,  H.D.,  Phjniciin  to  the 
BMUrlUn  Hmplua.    Second  Bditlon.    Otowb  Svo,  1ft.  «d. 

A  Practical  Manual  of  the  Diseases  of  Chil- 
dren,   with  >  Formulary.    By  BDWiBD  Blus,  H.D.    Fifth  Bdltloa. 

Materia    Medica :    a   Manual   for  the    Use   of 

StudenU.  By  Ibihbabd  OweH,  U.D.,  F.B.C.P.,  Lecturer  on  Uatccla 
Medl(*.etc.,to  St.  Beorge'i  Hoqdtal.  Second  BiUtion.  Crown  Bvo, 
«•.  Al. 

Materia    Medica,    Pharmacy,    Pharmacology, 

and  Thenpeutlci.  By  W.  Hiu  WHITE,  H.D.,  F.B.C.F.,  Pbyeklui 
to,  ud  Lecturer  on  HnUrl*  HhIIcb  and  Thenpeutlci  at,  Qny'a 
HoaplUI:  Biamlner  In  lUtvrta  Hediea  on  tin  Oonjnliil  BouA  ot 
the  Koyal  Collegea  of  Pbyileluii  uid  SarKemti.   Peap-Sn^  TiiM. 
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Materia  Medica  and  Therapeutics.    By  Chades 

D.  F.  Philups,  M.D.,  LL.D.,  F.K.S.  Bdin. 
Vegetable  Kingdom— Organic  C!ompound»— Animal  Kingdom.    8vo,  2.5«. 
Inorganic  Subttances.    Second  Bdition.    8vo,  2U. 

Galenic  Pharmacy :  a  Practical  Handbook  to 

the  Processes  of  the  British  Pfaarmaoopoeia.  By  K.  A  Oripps,  M.P.S. 
8vo,  with  76  Bngravings,  8s.  6d. 

The   Galenical    Preparations    of   the    British 

Fharmaoopoeia ;  a  Handbook  for  Medical  and  Pharmaceutical  Students. 
By  C.  O.  Hawthorne,  IC.B.,  CM.,  Lecturer  on  Materia  Medica  and 
Therapeutics,  Queen  Margaret's  College,  University  of  Glasgow.  8iro« 
48.  6d. 

Practical  Pharmacy.    By  Barnard  S.  Proctor, 

formerly  Lecturer  on  Pharmacy  at  the  College  of  Medicine,  New- 
casUe-on-Tyne.  Third  Bdition.  8iro,  with  44  Wood  Bngravings  and 
a2  Lithograph  Fac-6imile  Prescriptions,  14s. 

Selecta    h    Prescriptis :    containing    Lists    of 

Terms,  Phrases,  Oontradions  and  Abbreviations  used  in  Prescrip- 
tions, with  Bxplanatory  Notes,  etc.  Also,  a  Series  of  Abbreviated 
Prescriptions  and  Key  to  the  same,  with  Translations.  By  Joita- 
THAK  Puucuu,  M.D.,  F.B.S.  Bighteenth  Bdition,  by  Joseph  Ikcx, 
F.O.S.,  F.L.S.    Umo,  6s. 

Pocket  Formulary  and  Synopsis  of  the  British 

and  Foreign  Pharmacopoeias.  By  HnntT  Bkaslkt.  Blevanth 
Bdition.    18mo,  6s.  6d. 

Bff  ttn  MUtrt  Author, 

Druggist's  General  Receipt-Book.   Tenth  Edition. 

18mo,  6s.  6d. 

Alao, 

Book  of  Prescriptions :  containing  upwards  of 

3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  Bngllsh  and  Foreign.  Seventh  Bdition, 
18mo,  6s.  6d. 

A  Companion  to  the  British   Pharmacopceia. 

By  Petkb  SqviiiK,  Bevised  by  his  Sons,  P.  W.  and  A.  H.  Squuuc. 
Sixteenth  BdiUon.    8vo,  12s.  6d. 

Bff  th9  same  Authon. 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  In  Groups  for  Basy  Beference  and  Oomparison.  Sixth 
Bdition.    18mo,  6s. 
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The  National  Dispensatory :    Containing  the 

.^  Natural  History,  Chemistry,  Pliarmacy,  Actions  and  Uses  of  ICedi- 

cines,  etc.    By  Alfhkd  Stillk,  M.D.,  LL.D.,  John   If.   Kauch, 
I  Phar.D.,  Chas.   Cjlspaki,  juu.,  Ph.O.,  and  Ukkby  C.  C.  MaISCK, 

'  Ph.G.,  Ph.D.    Fifth  Bdition.  witli  :m  Engravings.    Imp.  8vo,  36t 

Royle's    Manual     of     Materia     Medica    and 

Tlierapcutics.    Sixth   Edition,   including  additions  an<l  alterations 
.  in  the  B.P.  1885.    By  Johx  HARLbr,  M.D.,  Phj-sician  to  St.  Thomas's 

^  Hospital.    Crown  8vo,  with  139  Engravings,  156. 

The  Prescriber's   Pharmacopoeia :   the    Medi- 

cinesarranged  in  Classes  according  to  their  Action,  with  their  Composi- 
tion and  Doses.  By  Nkstor  J.  C.  Tira&d.  M.D.,  F.U.C.F..  Pro- 
fessor of  Materia  Medica  and  Tlieniiieiitics  in  King's  College,  Loudon. 
Sixth  Edition.    32ino,  bound  in  leather,  'Ss, 

Recent     Materia     Medica.      Notes    on    their 

Orighi  and  Tliempcutics.  By  F.  Hakwuod  Lesculk,  F.C.S.,  Pcrelra 
Me«Uilll8t.    Fourth  Edition.    8vo,  2s.  (dl. 

f  Year-Book  of  Pharmacy:  containing  the  Trans- 

actions of  the  British  Pliannaceutical  Conference.  Anniuilly.  8vo,  10s. 

.  Manual  of   Botany.    Vol.    i.    Anatomy     and 

*  Morphology.    By  J.  Kevnolds  GKhh.x,  So.D.,  M.A.,  F.lt.S.,  Professor 

of  Botany  to  the  Pharmaceutical  Society.  Cro\in  8vo,  with  about 
700  Engravings.  [yearly  Ready. 

The  Student's  Guide   to  Systematic   Botany, 

including  the  Classification  of  Plants  and  Descriptive  Botany.    By 
'  RoBKHT   BbNTLKY,   liite  Emcrltus   Professor  of  Botany   in    King's 

I  College  and  to  the  Pharinaceutical  Society.     Fcap.  8vo,  with  350 

'  Engravings,  38.  M. 

Medicinal    Plants :    being    Descriptions    with 

'  original  figures,  of  the  Principal  Plants  employeil  in  Medicine,  and 

an  account  of  their  Properties  and  Uses.  By  Pn)f.  Bis^TLbV  and  Dr. 
H.  Trimlx,  F.K.S.    In  4  vols.,  large  8vo,  with  306  Coloured  Plates, 

'  iNiund  in  Half  Morocco,  Gilt  Edges,  £11  lis. 

Practical      Therapeutics :     a     Manual.       By 

Edward  J.  Wariko,  C.T.E.,  M.D.,  F.K.C.P.,  and  Ditdlky  W. 
BuxTOir,  M.D.,  B.S.  Lond.    Fourth  Edition.    Crown  8vo,  14s. 

By  the  same  Author. 

Bazaar    Medicines    of    India,    and    Common 

Medical  PlanU.  With  Full  Index  of  Diseases,  indicating  their  TrMt- 
ment  by  these  and  other  Agents  procurable  throughout  Indie,  etc 
Fourth  Edition.    Fcap.  8vo,  58. 
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J.  8r  A.  ChurchiU's  Recent  Workt. 
Climate  and  Fevers  of  India,  with   a  Series  1 

o(    Cnw)    (Crooiit.li    Lwliire.,     1883).     By    Sir    Joiii-n    rAiiaa.  I 
K.C.S.I.,  M.D.    Sv...  «1tl.  i;  TMiipfmluri-  Hm-U.  " 

The    Natural    History    and    Epidemiology   of  ' 

Cliolen :  being  Uie  Aiiiiiul  Untldii  u[  liiF  Knllciil  Sacli'lj-  ul  Lun-li-ii, 

A  Manual  of  Family  Medicine  and  Hygiene 

for   India.    Fiibllthcd  undor  tlje  Amliorlly  ol  (hr  Qo\n 
India.    By  Sir  ViLLikM  J.  Mudbe.  K.C.I.B..  M.D.,  bMr  BuriHni-  J 
G«iianliilliiUieOn>Tninwairiif  Buinlatf.    Slxtli  Bdltlno.    rnsi  Sv 
Willi  n  BninviDKi.  l*". 

A   Manual  of  the  Diseases  of  India  :    with 

l'...i1]»lHi.im   ,-(     HiHJl.!    Ki-nerally.      StwiM    lillll.in,      P(«t    n, 
""-  Alio. 

The  Constitutional  Requirements  for  Tropical 

CUmiiWi. i:l«-    C™"iif>.i.«. 

The  Prevention  of  Disease  in  Tropical 

8ub-Tni|ii»l  Cmpulnui.    (P«rk«   Mrmorl.l    I^iw    S-T    1t«, 
AxDRL-w    Ui.TKciy.    U.U.,    B.S.  LoiuL,    F. II. U.S..   SuriRnn.    Bri>j[Kl    | 
Army.    Pvo,  Ui.  OL  [ 

A  Commentary  on  the  Diseases  of  India.    By  I 

NoHHiB  CatVMiB,  C.I.B..  M.ll.,  r.ll.C.8,,  D^puly  Burgwii  Oenend    I 
H.M.  In*4.ii  Anny.    «vn,  21., 

Hooper's  Physicians'  Vade>Mecum  :  a  Manual 

ol  [)>•' rtl»clt>l«>ii<l  PnclkTi.lPbygli.-.  tsiiUi  B>IIUuii.  By  W.  A. 
tlLv,  y.H.CP..  F.B.S.,  iml  J,  Utiii.(.i.  11,1)..  F.R-C.P.    Wllh  lln 

sii((>«nimt.  F«.p.  svo.  i2>,  *i. 
The    Principles    and    Practice    of  Medicine. 

iTdt-lnok,)  By  IIm  Inle  C.  HiLt.i«  Fi»u».  M,I)..  .nit  P.  H. 
pTK-gHrtH.  III. 11..  F.lt  8.,  F.K.C.P..  PliyihUaii  te.  uhI  Latum  ■>■ 
MMMtK  ul.  (luy't  lloiiMUl.  Tlilnl  BillUon.  ;i  tub.  f>ii.ck>Ui,  *W.| 
lt>lt  LMllx^r,  <«•. 

Manual    of    the     Practice    of   Medicine.     By  1 

Fasuuiici  TAYiJJtL.   H.U.,   F  R.C.P,.  Phyiklan   U\  lori    Urtunr  | 
on  UsiUclnB  >t.  Uuyi   Boaiiiul.     Iblnl    MllUnn 
Kuiinvlliiw,  1^. 
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A    Dictionary    of    Practical    Medicine.      By 

vTirious  writers.  Edited  by  Jas.  Kinustox  Fowllb,  M.A.,  M.D., 
F.R.C.F.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8vo,  cloth,  21s. ;  half  calf,  258. 

The    Practice  of  Medicine.    (Student's  Guide 

Scries.)  By  M.  Chaktkris,  M.D.,  Professor  of  Tiierapeutics  and 
Materia  Mc<iica  in  the  University  of  Glasgow.  Seventh  Bdition. 
Fcap.  8vo,  with  Engravings  on  Copper  and  W«k>1,  lOs. 

How    to    Examine    the    Chest:    a    Practical 

Gui«ic  for  tlie  use  of  Students.  By  Samukl  Wkst,  M.U.,  F.U.t'.P. 
AH»istant  Plij'sician  to  St.  Bartholomew's  Hosjiital.  Second  £<1itiou. 
With  Engravings.    Fcap.  8vo,  .^s. 

The    Bronchi  and   Pulmonary  Blood-vessels : 

tlieir  Anatomy  and  Nomenclature.  By  William  Ewart.  M.D., 
F.H.C.P.,  Physician  to  St.  George's  Hospital.  4to,  with  20  Ilhistm- 
tions,  21s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  Lite  Wilson  Fox,  M.D.,  F.K.S.,  F.K.C.P., 
Piiysician  to  H.M.  the  Queen.  With  4.>  Pliites  (mostly  Colouretl)  and 
Engravings.    4to,  half-bound  in  Calf,  TOs. 

By  the  same  Author. 

A    Treatise   on    Diseases    of  the   Lungs    and 

Pleura.  Eilited  by  Sidnky  Coui'Land,  M.U.,  F.K.C.P.,  Physician  to 
Middlesex  Hospital.  Uoy.  8vo,  with  Engraxings ;  also  Portrait  and 
Memoir  of  the  Author,  .'MJs. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  ViNCKNT  D,  Harris,  M.D.  Lond.,  F.K.C.P.,  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
Svo,  with  Ttd  Illustrations  (some  Colouretl),  7s.  6d. 

The    Schott    Methods    of  the    Treatment    of 

Chronic  Diseases  of  the  Heart,  with  an  account  of  ttu*  Nauheim  Baths, 
and  of  the  Therapeutic  Exercise?.  By  W.  BkZLY  ThoiU(K,  M.D.« 
M.H.C.P.    8vo,  with  Illustrations,  5s. 

Guy*s  Hospital  Reports.    By  the  Medical  and 

Surgical  StofT.    Vol.  XXXV.    Third  Scries.    8vo,  lOs.  ed. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.    Vol.  XXII.    New  Series.    8vo,  8b.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.    Vol.  IX.    8vo,  <s. 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

Bj*  Samuel  Fehwick,  M.D.,  F.R.C.P.,  Physician  to  the  London 
Hospital.    Seventh  Edition.    Fcap.  8vo,  with  117  EngravinKSt  7s. 

Bif  the  same  Author. 

Outlines  of  Medical  Treatment.    Fourth  Editiou. 

Crown  8vo,  with  35  Engravings,  10s. 

Also. 

Clinical  Lectures  on   some  Obscure  Diseases 

of  the  Ahdomen.     Delivered  at  the  London  Hospital.     8vo,  with 

Engravings,  7s.  6d. 

AUo. 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Crown  8vo,  9s. 

The  Microscope  in   Medicine.     By  Lionel   S. 

Bkalk,  M.B.,  F.K.S.,  Physician  to  King's  College  HospiUl.  Fourth 
B<iition.    8vo,  with  86  plates,  'Jls. 

By  the  same  Author. 

The  Liver.    With  24  Plates  (85  Figures).    8vo,  5s. 

Also. 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Thinl  Eilition.    8vo,  58. 

The   Physiology  of  the   Carbohydrates ;  their 

Application  as  Food  and  Kelatiun  to  Dial)i>tes.  By  F.  W.  Paw,  M.D., 
LL.D.,  F.K.S.,  FR.C.P.,  Consulting  Physician  to  Guy's  Hospital. 
Hoy&l  8vo,  with  Plates  and  Engravings,  li>s.  6d. 

Medical    Lectures    and    Essays.      By   Sir   G. 

JOHKSOX,  M.D.,  F.R.C.P.,  F.K.S.,  Consulting  Physician  to  King's 
College  Hospital.    8vo,  with  46  Engravings,  25s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apncea).     Svo,  3s. 
The    Climate     of    Rome     and     the     Roman 

Malaria.  By  Professor  Tummasi-Ckupixi.  Translated  by  Charlkb 
Cramoxd  Dick.    Crown  8vo,  As. 

Uric  Acid  as  a  Factor  in    the   Causation  of 

Disease.  By  Alkxaxdkr  HAia,  M.D.,  F.R.C.P.  Physician  to  the 
MetropoliUn  HospiUl  and  the  Koyal  HoapiUl  for  Children  and 
Women.    Scc'ond  F«<litinn.     8vo,  with  I II  ust  rat  ions.  U>s.  M. 
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Bronchial  Asthma :  its  Pathology  and  Treat- 
ment. By  J.  B.  Brrkart,  M.D.,  late  Physician  to  the*  City  of 
London  Honpital  for  DiBeasos  of  the  Chest.  Second  Edition,  with  7 
Plates  (:).')  Figures).    8vo.  10s.  6d. 

Bronchial  Affections:  Pneumonia  and  Fibroid 

Pneumonia  (their  Putholo}(ical  Histology)  An  Original  Investiga- 
tion. By  A.  G.  AuLD,  M.I).,  Assistant  Physician  to  the  Glasgow 
Royal  Inliitnary.    8vo,  with  Illustrations,  Ts.  rttl. 

Vaccinia  and  Variola  :    a  Study  of  their  Life 

History.  By  John  B.  Buist.  M.D.,  F.K.S.E.,  Teacher  of  Vaccination 
for  the  Local  Government  Board.  Crown  8vo,  with  24  Coloured 
Plates,  7s.  6d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  B.  Samsom,  M.D.,  F.R.C.P.,  Physician 
to  the  London  Hospital.  Second  Edition.  Fcap.  8vo,  with  28  Bngrmv- 
ings.  4s.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  W.  ]{.  GowERS,  M.D.,  F.R.C.P.,  F.R.S.,  Ph^'sician  to  the  National 
Hospital  for  the  Paralyzed  and  Epileptic.  Third  Bilition.  Edited 
with  the  assistance  of  Marcus  Gunn,  M.B.,  F.H.C.S.,  Surgeon  to 
the  Koyal  London  Ophtlialmic  Hospital.  With  Coloured  PIat«t  and 
WlK)dCUt-8.     8vo,  16s. 

5y  tht  same  Author, 

A  Manual  of  Diseases  of  the  Nervous  System. 
Vol.  I. — Diseases  of  the  Nerves  and  Spinal 

Conl.     Second  Edition.    Koy.  8vo,  with  179  Engravings,  l.'ts. 

Vol.  II. — Diseases  of  the  Brain  and  Cranial 

Ner>'es :  General  and  Functional  Diseases  of  the  Nervous  System. 
Second  Edition.    Uoy.  8vo,  witli  182  Engravings,  208. 

Also. 

Diagnosis  of  Diseases  of  the   Brain.     Second 

Edition.    8vo,  with  Engravings,  78.  6d. 

Also, 

Syphilis   and  the  Nervous  System :    being   a 

Revised  Reprint  of  the  Lettsomian  Lectures  for  1890.  Delivered  before 
the  Medical  Society  of  London.    8vo,  4s. 

The   Nervous  System,  Diseases  of.     By  J.  A. 

Ormerod,  M.D.,  F.R.C.F.,  Physician  to  the  National  Hospital  for  the 
PAraiysed  and  Epileptic.    Witii  66  Illustrations.    Fcap.  8vo,  8s.  6d. 
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Diseases  of  the   Nervous   System.     Lectures 

delivered  at  Guy's  Hospital.      By   Samuel   Wilks,    M.l).,   P.1?.S 
Second  Edition.    8vo,  18s. 

Handbook    of   the   Diseases  of   the    Nervous 

System.  By  Jamks  Boss,  M.D.,  P.R.C.P.,  late  Pn>f#»ssor  of  Me«licin»* 
in  the  Victoria  University,  and  Pliysieian  to  tlie  Hoynl  Intimiary, 
Manchester.    Koy.  8vo,  with  1H4  En^^ravinfcs,  18s. 

By  the  same  Author. 

Aphasia  :  being  a  Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerebral  Disease.  8vo,  with  En- 
Kravin^s,  4s.  rtd. 

Stammering  :     its    Causes,     Treatment,     and 

Cure.    By  A.  O.  Bkrnard,  M.R.C.S.,  L.B.C.P.     Crown  8vo,  2s. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Qulstonian  I^ectures,  1889).  By  Howard  H.  Tooth,  M.D.,  F.R.C.P., 
Assistant  Piiysician  to  the  National  Hospital  for  the  Paralysed  an«i 
Epileptic.    With  Plates  and  Enffravings.     8vo,  3s.  Od. 

Diseases  of  the   Nervous    System.      Clinical 

Lectures.  By  Thomas  Buzzard,  M.D.,  P.R.C.F.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Epileptic.  With  Engravings. 
8vo,  15s. 

By  the  same  Author. 

Some    Forms    of   Paralysis    from    Peripheral 

Neuritis ;  of  Qouty,  Alcoholic,  Diphtheritic,  and  other  origin.  Crown 
8vo,  5s. 

Also. 

On  the    Simulation   of  Hysteria    by   Organic 

Disease  of  the  Nervous  Svstem.    Crown  8vo,  -Is.  M. 

Gout  in  its  Clinical  Aspects.     By  J.  Mortimer 

Granville,  M.D.    Crt>wn  8vo,  Os. 

Diseases    of    the    Liver :    with    and    without 

Jaundice.  By  Okorgk  Harlky,  M.D.,  F.R.C.P.,  F.R.8.  8vo,  with  3 
Plates  and  .'U5  Engravings,  21s. 

Rheumatic   Diseases  (Differentiation   in).     By 

Hugh  Laxk,  Surgeon  t^  the  Royal  Mineral  Water  Hospital,  Bath, 
and  Hon.  Me<lical  Officer  to  the  Royal  United  Hospital.  Bath.  Second 
Edition,  much  Enlarged,  with  8  Plates.    Crown  8vo,  3s.  6d. 
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Diseases  of  the  Abdomen,  comprising  those 

of  the  Stomach  and  other  parti  of  the  AlimentAry  Canal,  CBsophagus, 
Caecum,  Intestinei,  and  Peritoiicum.  By  S.  O.  Habershon,  M.D., 
F.R.C.P.    Fourth  Edition.    ^    ■,  with  ft  Plates,  21  a. 

On   the   Relief  of   Excessive    and  Dangerous 

T>nnpanites  by  Puncture  of  the  Alxlomen.  By  John  W.  Oolk, 
M.A.,  M.D.,  F.R.C.P.,  ConsuUinK  Physician  to  St.  George's  Hospital. 
Hvo,  58.  6tl. 

Headaches  :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  Day,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Edition.    Crown  8vo,  with  Engravinj^s,  78.  6<1. 

Health   Resorts    at    Home    and  Abroad.      By 

M.  Chartehis,  M.D.,  Professor  of  Therapeutics  and  Materia  Medlca 
in  Glas^w  University.  Second  E<lition.  Crown  Svo,  with  Map, 
Tis.  6d. 

The    Mineral    Waters    ox    France,    and    its 

Wintering  Stations  (Medical  Guide  to).  With  a  Special  Map.  By  A. 
ViKTRAS,  M.D.,  Physician  to  the  French  EmlMissj',  and  to  the  French 
Hospital,  London.    Second  Bilition.    Crown  Hvo,  88. 

Health  Resorts  of  the  Canary  Islands  in  their 

Climatological  and  Medical  Aspects.  By  J.  Clkasby  Taylor,  M.D., 
M.R.C.S.    8vo,  :<8.  «d. 

Homburg-Spa  :  an  Introduction  to  its  Waters 

and  their  use.  By  Dr.  Arnold  Scheteuo.  Crown  8vo,  with  Sy- 
noptical Table,  2s.  <M, 

Surgery :  its  Theory  and  Practice.    By  William 

J.  Walsham,  F.K.C.S.,  Senior  Assistaiit  Surgeon  to,  and  Lecturer 
on  Anatomy  at,  St.  Bartholomew's  Hospital.  Fifth  BdlUon.  Crown 
8vo,  with  380  Engravings,  12s.  64I.  UST) 

Surgical    Emergencies  :     together    with    the 

Emergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  W.  Paul  Swaix,  F.h.C.8.,  Surgeon  to  the  South  Devon 
and  Kiist  Cornwall  Hospital.  Fourth  Edition.  Crown  8vo,  with  120 
Engravings,  .*>«. 

Illustrated  Ambulance  Lectures :  to  which  is 

addecl  a  NuRaurG  Lectitrk.    By  Johx  M.  H.  Martik,  M.D.,  F.B.C.S., 
Honorary  Surgeon  to  the  Blackburn  Infirmary.     Fourth  Edition 
Crown  8vo,  with  60  Bngrmvlngt,  8b.  iNettrly  Beady, 
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Surgery.     By   C.   W.  Mansell   MouUin,   M.A., 

M.D.  Oion.,  F.R.C.S.,  SiirK«iii  nnil  LntTrrrr  nn  Phyalnlo|iy  tu  Ux 
London  Huspiul.    Larifr  Svv,  wlUi  WI  BngnvinKt.  SU, 

A  Course   of  Operative   Surgery.      By   Chris- 

TmF'tiEn  HF^iTn.  Surgpon  In  mivrriiiy  Calli«»   HiHplUl.     SawnJ 

&1Uion.    WiUi  -M   Colo<>r~1  PUIa  flit  ngunti  rmm  Kitiir*,  by 
M.  Liteii.ii,  ond  KVrniL  Wixxlcul*.    Urge  Bvu,  Xa. 

The  Student's   Guide    to  Surgical    Diagnosis. 

a-'coaA  Bjrijon.    Fmp.  Svo,  O.  U. 

Manual  of  Minor  Surgery  and  Bandaging.   For 

Ih'iiipof  Hmnp-SnrgNint.Dniwn.nii.lJiml.'i  Pnu'1l1l<Mien.   Tcnili 
BiliMnn,     Poip.  «va,  with  1M  Bncnviniii.  Ai. 
4Ms. 

Injuries    and   Diseases  of  the  Jaws.     FourUi 

B-Utlon.    By  HiXRr  Prscr  DuK.  U.S..  F.R.C.S.,  AhIMux  KuriiMn 
U>  llir  L.ni.lDn  ll.aplul.    nin.  with  IHi  Won.1  Biicnvlngi,  ■«•. 

Lectures  on    Certain    Diseases  of  the  Jaws. 

D>dlnTf"1  «1  ilif  H.C.S,,  Kngbin.l,  19»T.    tvo,   KlOt  IM  Intnelna^ 
ft,  ■1.1,  Alio. 

Clinical  Lectures  on  Surgical  Subjects.     De 

llvrn:.!    In    rnil-rnlty    L'.dl-K,.    III..1.IMI,        Kmp,    Hvo,    «Ith  »   III 

The    Practice    of     Surgery  :     a    Manual.      B; 

Tnnwiri   BRtin',  Onntiililnc   Snii;r«n  In  Ony't  IlMplUI-    FMiKh  I 
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On  Tension  ;  Inflammation  of  Bone,  and  Head 

InjLul.n.      lluMlr.Un   Ij-.-Iur.T..  I.™,     »....«.. 

Diseases    of    Bones   and  Joints.     By  Charles 

Wnlnilnilrr  Ilc>i|jlul,    «tii,  ttllli  PUInitn.l  HnKntlnn  II 
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The    Surgeon's   Vade-Mecum  :    a  Manual    of 

Modem  Surgery.  By  R.  Dkuitt,  F.R.C.S.  Twelfth  Rdition.  By 
Staxlrt  Botd,  M.B.,  F.K.C.S.,  Assistant  Surgeon  and  Fatliologist 
to  Charing  Cross  Hospital.    Crown  8vo,  with  37.')  Engravings,  10s. 

The  Operations  of  Surgery  :  intended  for  use 

on  the  Dead  and  Living  Su)>ject  alike.  By  W.  H.  A.  Jacobsox, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.R.C.S.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Quy's  Hospital.  Third  Rdition.  8vo,  with 
Illustrations.  [In  the  Prais, 

On   Anchylosis.     By  Bernard   £•   Brodhurst, 

F.R.C.S.,  Surgeon  to  the  Uoyal  Orthopaedic  Hospital.  Fourth 
Edition.    8vo,  with  Engravings,  5s. 

By  the  same  Author. 

Curvatures  and  Disease  of  the  Spine.     Fourth 

E<lition.    8vo,  with  Engravings,  7s.  6d. 

Also. 

Talipes    Equino- Varus    or    Club -Foot.      8vo, 

with  Engravings,  lis.  6d. 

Surgical     Pathology   and    Morbid    Anatomy. 

By  Anthoky  A.  Bowlbt,  F.R.C.S..  Assistant  Surgeon  to  St. 
Bartholomew's  Hospital.  Third  Edition.  Crown  8vo,  with  183 
Engravings,  lOs.  6d. 

By  the  aame  Author. 

Injuries   and  Diseases  of   Nerves,  and  their 

Surgical  Treatment.    8vo,  witli  20  Plates,  14s. 

Illustrations       of       Clinical       Surgery.       By 

Jonathan  HuTCHivsoir,  F.R.S.,  Senior  Surgeon  to  the  London 
Hospital.  In  23  fasciculi.  6s.  6d.  each.  Fasc.  I.  to  X.  bound,  with 
Appendix  and  Index,  £3  lOs.  Fasc.  XI.  to  XXIII.  bound,  with  Index, 
£4108. 

The   Human   Foot :    its   Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Ellis,  Consulting  Surgeon 
to  the  Gloucester  Infirmary.  With  7  Plates  and  Engravings  (fiO 
Figures).    8vo,  Ts.  6d. 
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Clubfoot:    its  Causes,  Pathology,  and  Trean 

mNil.    By  Wh.  Ahihs,  P.R.C.3..  ConnnltJiiK  Sorpon  tu  ' 

Nortlu-rn  unit  nttiar   Iloipltiilt.      Swdiul   ftllUnn.     Sit>, 
HiignirlnKi  ami  II  LllliOKivphic  Pbtri,  lit. 

Lateral  and  other  Forms  of  Curvature  of  t 


h  l.lllioKntiilik- 


Ir  Pnl.liulney  j.n<l  Trn 


Sfvon.l  ailUnn 


.!  Ki.Kmviiiii^  la 


Contraction     of     the     Fingers     (Dupuytren'fl 

mill  ConKenlUil  ContiMtloni) ;  \ht\t  Trmlmmt  by  Siibciilann 
ULTliloiiioIttarPuclihkn.l  Iiiinir<l(iir' ti-triiifon.  AltoonlKmi 
Tm-i  iuCimMlllyhySiitviiUnwiiUri-ttinn.  Anil  on  Thr  OMl 
■  Inn  nfDrim-uot  iricatrliTFii  hy  ■  SiiliriiUiiwIiBOpfinlhiR,    «vo, 

Short   Manual   of    Orthopady.      By    Heat] 


Face    and    Foot   Deformities,      By    Frederick 

I'lllB.  Iiru,  CM.      M,,,,  ullli    l'l„l 11,1  Ill.l.ll-lKKlll.  liw.  Al. 

Royal  London   Ophthalmic  Hospital   Reports. 

Bjihf  M<.1ir^^iUh.1SiiBl.i.I3rnn.    Vol.  Sill..  P-"  i.    B....S.. 

Ophthalmologicat  Society  of  the  United  King-^ 

.li.ni.     T7an«'-t(..ll..     V,.i,  XIV.     91,.,  li»..H. 

The  Diseases  of  the  Eye.    (Student's  Guid< 

SrrtH,)      By  BiiiTaiui  Nia-rumaiP,  F.R.O.S..  ripliUiUmln  B 
~      "■  'i    KM|iI1at.      Fi((h    IfcllUoB.    Vcap.   t 
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1    Culou 
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Iriit    Onioii 


Diseases    and    Refraction    of  the  Eye. 

N.  C.  Mti^^i.H.Hi,  r.KC.3..  SurvHin  to  WiwtmliMw  Ho^ptuLu 

li)i)><'l»li'>>'-  Ki»iilU1.      PirUi   Kllllini.  Cnmn  em,  wllh  PUW,  U 
Knum.'iiill..  «Ih>  Tf.l-lype.,  lot.  ftl. 

On  Diseases  and  Injuries  of  the  Eye:  a  Courad 

<>!   SyilMnUli-   r.n<l    C1l«ln>l    Lrrtum    to   Blmtn.1. 
VnaiUaam.    By  J,  U.  W.iLra,  M.D..  F.R.C.8,».    Wl 
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I  Normal    and    Pathological    Histology  of   the 

I  HiiniAn  Eye  and  Eyelids.      By  C.  Frkd.  Pollock,  M.D.,  F.B.C.S., 

1  and  F.R.9.K.,  Surf^eon  for  Disaaaes  of  the  Eye  to  Andenon's  Colleice 

J  Dispensary,  OlasKow.    Crown  8vo,  with  100  Plates  (a:»  drawinKs).  l^s. 

Diseases  of  the  Eye  :  a  Handbook  of  Ophthal- 
mic Pract  Ice  for  Students  and  Practitioners.  By  O.  K.  pk  Schwrihits, 
M.l).,  Professor  of  Diseases  of  the  Eye  in  the  Philadelphia  Polyclinic. 
With  21t{  Illuntmtlons,  and  2  Chromo-Llthoftraphic  Plates.    8vo,  lAa. 

Atlas    of  Ophthalmoscopy.     Composed   of  12 

Chromo-llthoKraphIc  Plat«s  (59  Fif^ures  drawn  from  nature)  and 
Explanatory  Text.  By  Richard  Liebrkich,  M.R.C.S.  Translated  by 
li.  RosRORoroH  SwANzr,  M.B.    Thlnl  Edition.  4to,  -lOs. 

Refraction  of  the  Eye :  a  Manual  for  Students. 

By  GusTAVUfl  Hahtriiwe,  F.R.C.S.,  Surgeon  to  the  Royal  West- 
minster Ophthalmic  Hospital.  Seventh  K<lltlon.  Crown  8vo,  with 
9f*  Illustnithms,  also  Test-types,  etc.,  Hs. 

i  Bff  the  same  Author. 

I  The  Ophthalmoscope  :  a  Manual  for  Students. 

I  Sectrnd  Edit  ion.    Crown  8vo,  witliri?  Illustrations  and  4  Plates,  4s.6d. 

j  Glaucoma  :   its  Pathology  and  Treatment.    By 

'  PRiK:s'n.Kr  Smith.  Ophthalmic  Sur^^eon  to  the  Queen's  Hospital, 

•  Birmingham.     8vo,  with  61  EnKravin^^s  ami   12  Zlnco-photof(raphs. 

I  78.  M. 

Hints   on   Ophthalmic    Out-Patient   Practice. 

By  CHARLfis  HIOOKNS,  Ophthalmic  Surgeon  to  Quy's  Hospital. 
Thini  l{<iition.    Fcap.  8vo,  :to. 

Methods     of     Operating    for     Cataract     and 

secondary  Impuirments  of  Vision,  with  the  n*siiitK  of  500  cases. 
By  0.  H.  Fink,  Surgeon-Captain  in  II. M.  Indian  MiNllcal  Senlce. 
Crown  8vo,  with  !.*»  Engravings,  .S. 

Diseases   of  the  Eye :   a  Practical   Handbook 

for  General  Practitioners  and  Studl•nf^.  By  Ckcmi.  EuwAKn  Shaw, 
M.D..  M.Ch.,  Ophthalmic  Surg<*<in  to  the  lister  Hospital  for  Children 
ami  Women,  Belfast.  With  a  Test  CanI  for  Colour  Bliudn<'j*s.  Crown 
«vo,  .'Is.  W, 

Eyestrain  (commonly  called  Asthenopia).     By 

Ernf^jt  Clark k,  M.D.,  B.S.  Ix>nd.,  Surge<m  to  the  Central  London 
Ophthalmic  H(Hipltal,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.    8vo,  with  22  lUustrHtions,  Tis. 
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DiseaBcs  and    Injuries    of  the   Ear.      By   '• 

Wn.iJ*M  B.  DU.BV,  F.R.C.S.,  U.S.,  (Vin>i<1tInK  Aunl  Snrc« 
S(.0«irii:e'*HtHpiU1.  Founb  RdlUou.  Croan  Kvq.  «i1h  BCnla 
PLitai  an.l  38  WixH  BngrmtHigi.    ID*.  DA. 

Short  Contributions  to  Aural  Surgery,  betweei 

imaanil  l«.-cll.    Socnnrt  K.lltl.'ii.    -ii,i  .illi  KTiamvlr.a».  .!•- nrt. 

Diseases  of  the   Ear,  including  the  Anatomjg 


(k   TniillR).     By   T.  iii»K.  Hm-hU.,  K.K  V.SM..  U.K.C 

BuivFoii  to  thr  Ldi-lnn  llotplul,  uml  Lrrtiinr  mi  Uiwi 
Thront  In  the  ColliyF,  "tp.     tvo,  uli.li  1^3  Bngnvlnfp,  \M. 

A   System   of  Dental   Surgery.     By  Sir  John_ 


Dental  Anatomy,    Human   and   Comparatiij 

A  Miliint.     By  CfltHUa  8.  Timji.  U,A.,  i.K.S.    ro.in-   "  — 
Crown  Am,  Willi  ^'iKngminRi,  Mt.aA, 

A    Manaal     of    Nitrous    Oxide     Aneesthesial 

By   J.    yKKKfULU    W.    8I1.I,    U.n,    LoiM..    M.K.C.S.. 
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Diseases    of  the    Skin     (Introduction   to  the 

study  of).  By  P.  H.  Pyk-Smith,  M.D..  F.R.8.,  F.B.C.P.,  Physician 
to  Guy's  Hospital.    Ci-owu  8vo,  witli  1)6  Engravings,  78.  6d. 

Papers  on  Dermatology.     By  E.  D.  Mapother, 

M.D.»  Kx-Pres.  R.C.S.I.    8vo,  38.  6d. 

Atlas    of   Skin    Diseases.      By    Tilbury    Fox, 

M.D.,  F.K.C.P.    With  72  Coloured  Flutes.    Koj-al  4to»  half  morocco. 

Diseases  of  the  Skin :   a  Practical  Treatise  for 

the  Use  of  Students  and  Practitioners.  By  J.  N.  Hyi>k,  A.M., 
M.D.,  Professor  of  Skin  and  Venereal  Diseases,  Rush  Medical  College, 
Chicago.  Second  Edition.  8vo,  with  a  Colouretl  Plates  and  96  En- 
gravings, aus. 

Sarcoma    and    Carcinoma  :    their    Pathology, 

Diagnosis,  and  Treatment.  By  Hrkky  T.  Bi/TLUr,  F.R.C.S.,  Assistant 
Surgeon  to  St.  Bartlioloniew's  Hospital.    8vo,  with  4  Plates,  88. 

By  the  same  Author, 

Malignant   Disease  of  the   Larynx  (Sarcoma 

and  Carcinoma).    8vo,  with  5  Engravings,  58. 

Al80. 

Operative  Surgery  of  Malignant  Disease.    8vo, 

148. 

On  Cancer  :  its  Allies,  and  other   Tumours : 

their  Medical  and  Surgical  Treatment.  By  F.  A.  Pubckll,  M.D., 
M.C.,  Surgeon  to  the  Cancer  Hospital,  Brompton.  8vo,  with  21 
Engravings,  10s.  6d. 

Cancers  and  the  Cancer  Process :  a  Treatise, 

Practical  and  Tlieoretic.  By  Hkkukkt  L.  Snow,  M.D.,  Surgeon  to 
the  Cancer  Hospital,  Brompton.    8vo,  with  15  Lithographic  Plates. 
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By  the  same  Author. 


The    Re-appearance    (Recurrence)    of   Cancer 

after  apparent  Extirpation.    8vo,  58.  6d. 

Also. 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  8vo,  28.  6d. 
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/.  ^  A.   ChurchiU'»  Rfcent    Workt. 
Diagnosis    and    Treatment    of    Syphilis. 


Eczema :   its  Etiology,  Pathology,  and  Treat-fl 
Illustrations    of    Diseases    of    the    Skin    andj 

S^fbilli.  Hlliat-iiurkT.     !>»:.-.  I.  »III>^>C-I>1«.    I.iigi.  »<i.  a> 

Cancerous  Affections  of  the  Skin    (Epitheliomt|j 

Kii.l  lt»ld>l  Ulo^r),    Ba-Uloiu.bTiUk.M.U.    l'o>i*>u,  kHI 

inil*-  '■».  gy  ,»,  ,amt  Author. 

Pathology     and     Treatment     of     Ringworm. 
Urinary  and  Renal  Derangements  and  Calcu< 

(oil!  IiL«or.UT».    By  LitiSKi.  S.  Bulk.  F.H.I'. I',.  K.li.S..  Ilij.k- 
KJ»k'*  Cnllt-K'  McM|ill«l.    «v».  ta. 

Clinical  Chemistry  of  Urine  (Outlines  of  t 

By  C.  «,  UicMuinr,  M.A.,  H.D.    fivo,  villi  «l  annnMng,  auiT 

Diseases  of   the   Male  Organs  of  GeneratiottJ 

By  W.  H.  A.  J.miBHS,  K.Ch.iiion.,  I^.U.C.S..  AMliUotSurSHH 

Ouyi  IIi-j.lUI.     »a,  villi  S4  llriKinviiiRi,  m. 

Atlas  of  Electric  Cystoscopy.      By  Dr.  ] 


Billr.   . 
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l-riur'i   IlinplUI   lor  Sl.inr,      K")b1  ftv,  w 
l.:nknHT.l  fuwi,  emlimcliij  ».1  Plgmt..    au. 

Electric    Illumination    of    the    Bladder 

Hv  K.  lll'HHV  Fi-iwioii,  P.H.t'.S..  SurKTMi  !.<  U>ml.«i  II. 
si.  Pitnr'i  H->t>!ul  for  Stxuo.    rinunl  H-liUon.    Btu.  ■ 

Sv  (**  tamt  MuC^Br, 

The  Cardinal  Symptoms  of  Urinary  Di 

tliplr  SttrngiumUii  S1tuin»ucB  una  TmilniKiil.    kv.i,  slUi 
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By  Sift  HENRY  THOMPSON,  F.R.C.S. 

Diseases    of    the     Urinary    Organs.    Clinical 

Lectures.    EiKliMi  E<1ition.    8vo,  with  121  EiiKmviugs,  lOs.  M. 

Diseases   of   the    Prostate :    their    Pathology 

ami  Treatment.    Sixth  Edition.    «vo,  with  39  Engravings,  68. 

Some   Important   Points   connected  with  the 

Surgery  of  the  Urinary  Organs.  Lectures  delivered  in  I  he  U.C.S. 
8vo,  with  U  Engravings.    Student's  Edition,  2s.  M. 

Practical   Lithotomy    and   Lithotrity ;     or,   an 

Inquiry  into  the  Best  Modes  of  Removing  Stone  fn>m  tljc  Bladder. 
Third  kiition.    8vo,  with  87  Engravings,  las. 

The  Preventive  Treatment  of  Calculous  Dis- 
ease, and  the  Use  of  Solvent  Kemedles.   Tldrd  Edition.  Or.  8\  o,  1*8. 6tl. 

Tumours  of  the  Bladder :  their  Nature,  Sym- 
ptoms, and  Surgical  Treatment.    8vo,  with  numerous  Illustrations,  bs. 

Stricture  of  the  Urethra,  and  Urinary  Fistulae : 

their  Pathology  and  Treatment.  Fourth  E«litiou.  8vo,  with  74  En- 
gravings, 6s. 

The    Suprapubic    Operation    of   Opening   the 

Bladder  for  Stone  ami  for  Tumours.     8vo,  witli  Engravings,  Ss.  6d. 

Introduction   to  the   Catalogue ;   being  Notes 

of  1,000  Cases  of  Calculi  of  the  Bladder  removed  by  the  Autlior,  and 
now  iu  the  Museum  of  K.C.S.    8vo,  28.6d. 

The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  E.  L.  Kkyks,  M.D.,  Pmfessor  of 
Qcnito-Urinary  Surgery,  Syphiology,  and  Dermiitology  in  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Van  BuRKlf  and 
KibYKS'  Text-book).    Koy.  8vo,  with  lU  Engravings,  2l8. 

Lectures    on    the    Surgical  Disorders   of  the 

Urinary  Organs.  By  Kkgixald  HARKlsoy,  F.K.C.S.,  Surgeon  to  St. 
Peter's  Hospital.    Fourth  Eiiition.    8vo,  %^ith  15^  Engravings,  16s. 

Syphilis.     By  Alfred  Cooper,  F.R.C.S.,  Senior 

Surgeon  to  St.  Mark's  Hospital  for  Fi&tula.  Second  E^lition.  Editetl 
by  Edward  Cotierell,  F.K.C.S.,  Siugcon  (out-patients)  to  the 
London  Lock  Hospital.  8vo,  witli  'Ji  Full-pjtge  Plat^-s  (12  colon re<l), 
ISs. 
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Diseases  of  the  Rectum  and  Anus.    By  All 

ConphM,     F.H.C.8..    Ueiilor    Suitc«Ti    to    SI.    Uark'i  M«|dt>] 

FliLuU^  inil    r.  SniXFoBU   Uuwikm,    KK.C.S.,  ticulnr  AhJiI 
HofRWa  lo  ai.  )l>rli*i  HotplUI.    ScornJ  Ktitlou,  wllb  UliulnUaQa.f 

and     Anus.     By 

r)[wn  lo  SI.  BtrlJiol.-inrn'i 
d  Bdilioii.    8vo.  Hilb  !.'<  LitlKwiBphlD  PLitn  ■ml 
:nTltig>.  lih.  ftl. 
0«  tjt(  tamt  Author. 

Especially  considered 

miinint.     JickHUlin  PHid  IU~r. 
Tlilr'l  KIKIuii.    °<o.  Willi  U  l>l(lf>  tiiil  K<«n>l  Wocxt  KiiKWlnici.  «•■ 

The  Diagnosis  and  Treatment  of  Diseases  of  , 

tliP  Kfctiim.  By  W1U.11M  Au.in'.UAo,  V.V. 
Mark'a  Hwi'iUl  Iit  FiXulJi.  f^ttl'  )C<llll»ii 
Ai.Li!miiiM.F.R.C.8„SuntTunli>l)»rO>B>lI<iirtbiiniC«ilnJlliiapllsl.    I 

Drinouttiutur  i>(  Ajmluniy  ■!  81.  Oiin 
Br.K™.hi«.,  lu..  ftl. 

A  Medical  Vocabulary :  an  Explanation  of  all 

Tvnniund  PhnuniiiRl  III  thsmimii  DrpurltnFnUDfSIcillail  I 

llun.    fir  k!  G.  MmK.  M.O.,  LL.D.    SUII'   fitJUoo.  by  W.  W. 
WiusTtyxi-  B.A„  F.R.C.S.    Crv"U  "vu,  Iw.  iM. 

A  Short  Dictionary  of  Medical  Terms.    Being 

nil  AbhiliioH^t  °i  M*}-iK*i  VmbiiUry. 


ilnl B<llti.>ii.    UyUtcuiujJ.  Uusauioi,A.M..  ll.U.    K..ykl«> 

Terminologia  Medica    Polyglotta  :    a    Conds*] 


German- English     Dictionary    of    Medical 

~      '  K  Tuvu,  f.U.C.fi.,  StuKcua  hi  Uis  L 
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J.  8f  A.   Churchill^ 8  Recent    Works. 


Chemistry,  Inorganic  and  Organic.  With  Ex- 
periments. By  Chables  L.  Bloxam.  Eighth  Bdition,  by  Johh 
Millar  Thomson,  Professor  of  Chemistry  iu  King's  Ck)Ilege,  London, 
and  Arthur  O.  Bloxam,  Head  of  the  Chemistry  Department,  tlie 
Golilsmitlis'  Institute,  New  Cross.    8vo,  with  many  Illustrations. 

By  the  same  Author,  [Xearly  Ready 

Laboratory  Teaching ;  or,  Progressive  Exer- 
cises in  Practical  Chemistry.  Sixth  Edition,  by  Arthur  G.  Bloxam. 
Crown  8vn,  with  80  Engravings,  68.  6d. 

Watts'  Manual  of  Chemistry,  Theoretical  and 

Practical.  Edited  by  William  A.  Tildkn,  D.Sc.,  F.K.3.,  Professor  of 
Chemistry  Normal  School  of  Science,  South  Kensington.  Second 
£<lition. 

Inorganic  Chemistry.    Crown  8vo,  Ss.  6cL 
Organic  Chemistry,     Crown  8vo,  iOs. 
Practical  Chemistry,  and  Qualitative  Analysis. 

By  Frank  Clowks,  D.Sc.  Lond.,  Professor  of  Chemistry  iu  the 
University  College,  Nottingham.  Sixth  Edition.  Poet  8vo,  with  84 
Engravings  and  Frontispiece,  8s.  6d. 

Quantitative    Analysis.      By    Frank    Clowes. 

D.Sc.    Lond.,  Professor   of   Chemistry  in   the   University   College, 
Nottingham,  and  J.  Bkhhard  Coleman,  Assoc.  K.  C.  Sci.  Dublin 
S<>nior  Demonstrator  of  Chemistry  in  the  University  College,  Nottiug- 
liam.    Second  Edition.    Post  8vo,  with  91  Engravings,  Ss.  6d. 

By  the  aame  Authora. 

Elementary  Qualitative    Analysis.      With    40 

Engravings,  Post  8vo,  28.  Oj. 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Charles  E.  Grotas,  F.R.S.  Tenth  Edition.  8vo,  with 
Coloured  Plate  of  Spectra  and  46  Engravings,  15c. 

By  the  aame  Author, 

Quantitative  Analysis.    Seventh  Edition. 

Vol.    I.,    Translated  by    A.  Vacher.     8vo,   with 

108  Engravings,  1.58. 

Vol.  II.,  Parts  1  to  3,  Translated  by  C.  K  Groves, 

F.B.S.    8vo,  with  Engravings,  38.  6d.  each. 

Practical   Chemistry,  including  Analysis.    By 

JoHir  B.  BowMAir  and  Charles  L.  Bloxam.  Fcap.  8vo.  Eighth 
Edition,  with  90  Bngmvlngs,  58.  6d. 
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e/.   8f  A,    ChurchiWs  Recent    Works. 
Inorganic  Chemistry.    By  Edward  Frankland, 

Ph.D.,  D.C.L.,  LL.D.,  F.B.S.,  Profeuor  of  Chemistry  in  the  Normal 
School  of  Scfenoe,  and  Fbanois  R.  Japp,  M.A.,  Ph.D.,  F.I.C.,  F.R.S., 
Professor  of  Chemistry  in  the  University  of  Aberdeen.  8vo.  with 
numerous  Illustrations  on  Stone  and  Wood,  24s. 

Inorganic     Chemistry    (A    System    of).      By 

WiLLLiM  Ramsay,  Ph.D.,  F.R.8.,  Profesaor  of  Chemistry  in  the 
University  College,  London.    8vo,  with  Bngravings,  15s. 

By  the  aame  Author. 

Elementary  Systematic  Chemistry  for  the  Use 

of  Schools  and  Colleges.  With  Bngravings.  Crown  8vo,  As.  6d. ; 
Interleaved,  So.  6d. 

Valentin's     Qualitative    Chemical     Analysis. 

Bighth  Bdltion.  By  Dr.  W.  R.  HoDOKlHSON,  F.R.S.B.,  Professor  of 
Chemistry  and  Physics  at  the  Royal  Military  Academy,  and  Artillery 
College,  Woolwich  8vo,  with  Bngravings  and  Map  of  Spectra. 
88.  tfd. 

Analytical  Chemistry.    Notes  for  Students  in 

Medicine.  By  Albkbt  J.  Bkrhats,  Ph.D.,  F.C.8.,  F.I.C.,  late  Pro- 
fessor of  Chemistry,  etc.,  at  St.  Thomas's  Hospital  Medical  School. 
Third  Kdition.    Crown  8vo,  4s.  6d. 

Commercial  Organic  Analysis  :   a  Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Bxamination, 
etc.,  of  the  various  Organic  Chemicals  and  Products  employed  in  the 
Arts,  Manufacture-s,  Medicine,  etc.  By  Alfbkd  H.  ALUor,  F.I.C., 
F.C.S.,  Public  Analyst  for  the  West  Biding  of  Torkthire,  the  Northern 
Division  of  Derbyshire,  etc. 

Vols.  I.  &   II. — Third  Edition.  iPreparing. 

Vol.  III.— Part  I.    Aromatic  Acids,  Tannins, 

Dyes,  and  Colouring  Matters.    Second  Bdition.    Svo,  14s. 

Part  II.  Amines  and  Ammonium  Bases, 

Hydrazines,   Bases    from    Tar,   Vegetable    Alkaloids.      Second 
Bdition.    8vo,  18s. 

Volumetric  Analysis  (A  Systematic  Hand- 
book oO ;  or  the  Quantitative  Bstimation  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Oases.  By  Frahojs  Suttoh, 
F.C.S.,  F.I.C.,  Public  Analyst  for  the  County  of  Norfolk.  Sixth 
Bdition.    8vo,  with  103  Bngravings,  17s.  6d. 
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Chemical   Technology:    or,   Chemistry   in   its 

Application«  to  Arts  and  Manufactures.  E(iit«d  bj*  Charles  E. 
Gkovrs,  F.K.S.,  and  William  TnoRP,  B.So. 

Vol.  I. — Fuel  and  its  Applications.    By  E.  J. 

Mills,  D.Sc.»  F.B.S.,  and  P.  J.  Bowuf,  C.E.  Boyal  8vo,  with 
606  Engravings,  308. 

Vol.  II.— Lighting,  Fats  and  Oils,  by  W.  Y. 

Di£XT.  Stkarixe  Industry,  ))y  J.  McAri'hur.  Candle  Manu- 
facture, by  U  Field  and  F.  A.  Field.  The  Petroleum 
Industry  and  Lamps,  by  Boverton  Kedwood.  Miners'  Safety 
Lamps,  by  B.  Kedwood  and  D.  A.  Louis.  Boyal  8vo,  with  358 
Engravings  and  Map,  208. 

Cooley's    Cyclopaedia    of   Practical    Receipts, 

and  Collateral  Information  in  the  Arts,  Manufactures,  Professions, 
and  Trades :  including  Medicine,  Pharmacy,  Hygiene,  and  Domestic 
Economy.  Seventh  Edition,  by  W.  North,  M.A.  Camb.,  F.C.S. 
*i  Vols.,  Boy.  8vo,  with  371  Engravings,  42s. 

Chemical  Technology :  a  Manual.    By  Rudolf 

TON  Wagner.  Translated  and  Edited  by  William  Crookks,  F.B.S., 
from  the  Thirteenth  Enlarged  German  Edition  a8  remodelled  by  Dr. 
Ferdinand  Fischer.    8vo,  with  506  Engravings,  32s. 

Technological    Handbooks.      Edited  by  John 

Gardner,  F.I.C,  F.C.S.,  and  James  Cajckhon,  F.I.C. 

Brewing,    Distilling,     and    Wine    Manu- 
facture.   Crown  8vo,  with  Engravings,  68.  6d. 

Bleaching,    Dyeing,   and    Calico   Printing. 

With  Formuls.    Crown  8vo,  with  Engravings,  58. 

Oils,   Resins,   and  Varnishes.      Crown   8vo, 

with  Engravings,  Ts.  6d. 

Soaps  and  Candles.     Crown  8vo,  with  54  En- 
gravings, 7s. 

Methods  and  Formulae  used  in  the  Preparation 

of  Animal  and  Vegetable  Tissues  for  Microscopical  Examination,  in- 
cluding the  Staining  of  Bacteria.  By  Pkteb  Wyatt  Squibb,  F.L.S. 
Crown  8vo,  3t.  6d. 

The  Quarterly  Journal  of  Microscopical  Science. 

Edited  by  E.  Bat  Lankester,  M.A.,  LL.D.,  F.B.S. ;  with  the  co- 
operation of  Adam  Ssdowick,  M.A.,  F.B.S.,  and  W.  F.  B.  Wbldon, 
M.A.,  F.B.S.   Each  Number,  lOs. 
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J.    .V     A.     Chinrlilirs  Rn^rnt     Works. 
The    Microscope    and  its  Revelations.     By   the 

late  William  B.  Carpkntlr,  C.B.,  M.D.,  LL.D.,  F.K.S.  Seventh 
Bdition,  by  the  Rev.  W.  H.  Dallingbb,  LL.D.,  F.K.S.  With  21 
Plates  and  800  Wood  Bngravings.    8vo,  a6«.    Half  Calf,  aOs. 

The  Microtomist's  Vade-Mecum :  a  Handbook 

of  the  Methods  of  Microsoopic  Anatomy.  By  Abthub  Bolles  Lek. 
Third  Edition,  8vo,  14s. 

Photo- Micrography  (Guide  to  the  Science  of). 

By  Edward  C.  Bousfisld,  L.B.C.P.  Lond.  8iro,  with  34  BngravinKs 
and  Frontispiece,  6s. 

An   Introduction  to   Physical   Measurements, 

with  Appendices  on  Absolute  Electrical  Measuremeiits,  etc  By  Dr. 
F.  KoHLRAUSCH,  Profcssor  at  the  University  of  Strassburiif.  Tliird 
Edition,  translate*!  from  the  seventh  German  edition,  by  Thomas 
HuTCHiKSON  Waller,  B.A.,  B.Sc.,  and  Hekbt  Richabdso:*  Proctkb, 
F.I.C.,  F.C.S.    8vo,  with  91  Illustrations,  13s.  6d. 

Tuson's  Veterinary  Pharmacopoeia,  including 

tlie  Outlines  of  Materia  Mediea  and  Therapeutics.  Fifth  Edition 
Edited  by  Jamks  Bayne,  F.C.S.,  Professor  of  Chemistry  and 
Toxicology  in  the  lioyal  Veterinary  College.    Crown  Svo,  7s.  6d. 

The  Principles  and  Practice  of  Veterinary  Medi- 
cine. By  William  Wiluams,  F.R.C.V.S.,  F.H.S.B.,  Principal,  and 
Professor  of  Veterinary  Medicine  and  Surgery  at  the  New  Veterinary 
College,  Edinburgh.     Seventh  Bdition,  Svo,  with  teveral  Coloured 

Plates  and  Woodcuts,  30s. 

By  tht  Mamt  Author* 

The    Principles    and   Practice    of   Veterinary 

Surgery.    Eighth  Edition.    Svo,  with  9  Plates  and  147  Woodeuta,  3Ds. 

The    Veterinarian's    Pocket    Remembrancer : 

being  Concise  Directions  for  the  Treatment  of  Urgent  or  Bare  Cases, 
embracing  Semeiology,  Diagnosis,  Prognosis,  Surgery,  Therapeutics, 
Toxicology,  Detection  of  Poisons  by  their  Appropriate  Tests,  Hygiene, 
etc.  By  George  Abmatagb,  M.R.C.V.S.  Second  Edition.  Post 
Svo,  3s. 

Chauveau's     Comparative    Anatomy    of    the 

Domesticated  Animals.    Revised  and  Enlarged,  with  the  Co-cpemtion 
of  S.  Abloing,  Director  of  the  Lyons  Veterinary  School,  and  Edited 
by  George  Flbmiitg,  C.B.,  LL.D.,  F.E.C.V.S.,  late  Principal  Veteri- 
nary Surgeon  of  the  British  Army.    Second  English  Bditioo.    Svo 
with  585  Engravings,  31s.  6d. 
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Abercrombie's     Medical    Jurispru- 
dence, 3 
Adams'  (W.)  Clubfoot,  18 

Contractions  of  the  Fingers, 

etc.,  18 

Curvature  of  the  Spine,  18 

Allen's  Commercial  Organic  Analy- 
sis, 36 

Allingham's  (W.)  Diseases  of  the 
Kectum,  24 

Armatage's  Veterinary  Pocket  Re- 
membrancer, 28 

Auld's  Bronchial  AfTections,  13 

Barnes'  (K.)  Obstetric  Operations,  6 

Diseases  of  Women,  « 

Beale  (L.  S.)  on  Liver,  12 

Microscope  in  Medicine,  12 

Slight  Ailments.  12 

UrinaryandKenal  Derange- 
ments, 22 
Beale    (P.  T.  B.)   on   Blementary 

Biology.  3 
Beasley'sBook  of  Prescriptions,  8 

Druggists'  General  Receipt 

Book,  8 

Pocket  Formulary,  8 

Bellamy's  Surgical  Anatomv,  2 
Bentley    and    Trimen'i    Medicinal 

PlanU,  9 
Bentley's  Systematic  Botany,  9 
Berkart's  Bronchial  Asthma,  13 
Bernard  on  Stammering,  14 
Bemay's  Notes  on  Analytical  Chem- 
istry, 26 
BIgg'sSnort  Manual  of  Orthopsdy,  18 
Bloxam's  Chemistry,  25 

Laboratory  Teaching,  S5 

Bousfleld's  Photo-MicrogTOphy,  28 
Bowlby's  Injuries  and  Diseases  of 

Nerves,  17 

Surffical  Pathology  and 

Morbid  Anatomy,  17 
Bowman   and    Bloxam's    Pnictical 

Chemistry,  25 
Brodhurst's  Anchylosis,  17 

Curvatures  of  Spine,  17 

TalipesBqulno- VamB,17 

Bryant's  Practice  of  Surgery,  16 

Tension,  Inflammation  of 

Bone,  Injuries,  etc., 
16 
Buist's  Vaccinia  and  Variola,  IS 
Burokhardt  and  Fenwlck's  Atlas  of 
BlectHc  Cystoscopy,  22 


Burdett's  Hospitals  and  Asylums  of 

the  World,  4 
Butlin's  Malignant  Disease  of  the 

Larynx,  21 
Operative  Surgery  of  Malig- 
nant Disease,  21 

Sazconut  and  Carcinoma,  21 

Buzzard's  Diseases  of  the  Nervous 
System,  14 

Peripheral  Neuritis,  14 

Simulation  of   Hysteria, 

14 
Cameron's   Oils,  Resins,  and  Var- 
nishes, 27 

^^^J?*  *°**  Candles,  27 

Carpenter  and  Dallinger  on  the  Mi- 
croscope, 28 
CarpenterVi  Human  Phjrsiology,  3 
Charteris  on  Health  Resorts,  15 
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